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VAUD RESULTS, INC.: Gaseous Air Emission Test Result Summary (%AS)

Client:
Date:

Operator:

Plant Location:

Source:

Standard Pressure (Pstd):

Standard Temperature (Tstd):

Longview Fibre

3/20/96 & 3/21/1996

T. P., M. R.

Seattle, WA

Boiler #1

29.92

68

Natural Gas Fired

Test Parameter

Sulfur Dioxide Emissions

Oxides ot Nitrogen Emissions

Carbon Monoxide Emissions

Volatile Organic Emissions

Applicable Standard

(Ibs/MMBtu)

0.01

0.05

0.05

0.02

Test Result

(Ibs/MMBtu)

0.00043

0.0285

0.0058

0.0043

Compliance Result

(Percent ot AS)

4.3%

57.0%

11.6%

21.5%

#2 Fuel Oil Fired

Test Parameter

Sulfur Dioxide Emissions

Oxides of Nitrogen Emissions

Carbon Monoxide Emissions

Volatile Organic Emissions

Applicable Standard

(Ibs/MMBtu)

0.60

0.20

0.10

0.05

Test Result

(Ibs/MMBtu)

0.1361

0.0494

0.0003

0.0011

Compliance Result

(Percent of AS)

22.7%

24.7%

0.3%

2.2%
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VALID RESULTS, INC.: Gaseous Air Emission Test Result Summary

Client:

Date:

Operator

Plan; Locaion:

Sou ice

Standard Pressure (Pstd):

Standard Temperature (TsW)'

Lonoview Fibre

3/21/96

T. P.. M P..

Baler #1 (« Fuel an

29.92

SB

Sulfur Dioxide Emissions

Test
Run

Number

1

2

3

<Averege>

Slack Gas
Volumetric Flow Rate

(dscfrtn)

1.191

1.496

1,493

<1,393>

S02
Concentration

Ippm)

1532

157 .5

157.3

<156.0>

SO2
Concentration

(mg/dscm)

203.7

209.4

209.1

<207.4>

302
Concentration

(Ib/dscf)

1.27E-05

1XJOE-05

1 JOE-OS

<1.29E-05>

S02
Emission Rate

(Ib/hour)

O.S07

1.170

1.166

«n.B81>

SC2
Emission Rate

(tons/year)

3 an
S.I 25

5.107

ca.735>

SO2
Emission Rate

(Ibs/MMBtu)

0.1353

0.1360

0.1370

<0.1361>

Oxides of Nitrogen Emissions

Te3t

Run

Number

1

2

3

<Average>

Stack Gas

Volumetric Flow Rate

(dsct/m)

1,191

1,4»£

1/193

<1J93>

NO,
Concentration

(ppm)
40.5

33.7

43.8

<39.3>

NO,
Concentration

(mgftiscm)

77.3

60

83.6

<75.1>

NO,
Concentration

(Ib/dscf)

431E-06

4J31E-M

SilE-06

<4.58E-06>

NO,
Emission Rate

(IWhour)

0^44

0560

0.467

< 0.390 >

NO,
Errission Rate

(tons/year)

1.507

1^77

2J4S

<1.71D>

NOx
Emission Rale

(Ibs/MMBtu)

0.05124

0.04195

0.05492

<0.0494>

Carbon Monoxide Emissions

Test
Run

Number

1

2

3

<Average>

Stack Gas
Volumetric Row Rate

(a'scl/m)

1.181

1.496

1,493

C1,383>

CO
Concenration

(ppm)

031

0.43

0.4:
<0.3»>

CO
Concentration

(mg/dscm)

036

0^0

0.49

CO
Concentration

(Ib/dscf)

2.24E-OS

3.11E-08

3.05E-08

<0.4S> | <2.BOE«8>

CO
Emission Rate

(ID/hour)

0.002

OJ003

OJ003

<OJ)03>

CO
Emission Rate

(Ions/year)

0.009

0.013

0.013

O.012>

CO
Emission Rate
(los/MMBtu)

0.00024

0.00033

0.00032

C0.00030>

Volatile Organic Emissions (as TOG)

Test

Run

Number

1

2

3

<Average>

Stack Gas

Volumetric Flow Rate

(dsd/m|

1,191

1,496

1,483

<1,303>

TOC
Concentration

(ppm)

OBO

030

1.10

<OB3>

TOC
Concentration

(mg/dscm)

1.50

1.60

240

<1.70>

TOC
Concentration

(Ib/dscf)

B34E-08

957E-08

1 .2SE-07

<1.06E-07>

TOC
Emission P.ate

(Ib/hour)

0.007

0.009

0X111

O.009>

TOC
Emission Rate

(tons/year)

0031

OJ039

0.048

<ajD38>

TOC
Emission Rate
(Ibs/MMBtu)

0X10099

0X10104

OJHI132

<O.00112>

NO . Concentration (ppm) = Dias calibration corrected value

NO . Conceraranon (mg/Oscm) = ((ppm)'(46.Ql g/g-rrole)-(4l.500)tft.000.000))

NO , Concentration (Ib/dscf) = ((mg/dxm)'(0.01543grains/mg!/((TOOOgrains/lb)m(35.32 cube leeVcutiic meier)))

NO . Emission (Ib/hr) = (llbMscfj'!ascr/m)w60 min/hr))

NO . Emission (tons/yr) = ((la/hr)m(S4 hriaay)'(365 dayfyr)//2000 In/ton))

NO, Emission (IbsMMBlu) - ((IUdscl)'(S7'0)'l20.9)/(S0.9 - Stack Oxygen)
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VALID RESULTS, INC.: Gaseous Air Emission Test Result Summary

Client:

Dale:

Operator:

Plant Location:

Source:

Standard Pressure (Pstd):

Standard Temperature (Tsid):

Lonqview Fibre

3/20/96

T. P.. M. R.

Seattle. WA

Bolter #\ (Naluial Gas)

29.92

68

Sulfur Dioxide Emissions

Test

Run

Number

1

2

3

<Average>

Stack Gas

Volumetric Flow Rate

(dscf/m)

1,132

1,541

1,681

<1,451>

S02

Concentration

(ppm)

0.08

0.81

0.48

<0.46>

SO2

Concentration

(mg/dscm)

0.11

1.08

0.64

<B.61>

SO2

Concentration

(Ib/dsof)

6.85E-09

6.73E-08

3.99E-08

<3.80E-08>

S02

Emesion Rale

(Ib/hour)

0.00047

0.00622

0.00402

«a.003S7>

S02

Emission Rate

(ions/year)

0.00206

0.02724

0.01761

<0.016M>

SO2

Emission Rate

(Ibs/MMBtu)

0.00009

0.00074

0.00045

<0.00043>

Oxides of Nitrogen Emissions

Tea

Run

Number

1

2

3

<Average>

Stack Gas

Volumetric Flow Rate

(dscl/m)

1.132

1.541

1,681

<1,451>

NO.

Concentration

(ppm)

20.7

20.1

19.9

<20.2>

NO.

Concentration

(mg/dscm)

39.5

38.4

3B.O

<3B.6>

NO.

Concentration

(Ibtfscf)

2.46E-06

2.39E-OG

2.37E-06

<2.41E-06>

NO.

Emission Rate

(Ib/hour)

0.167

0.221

0.239

c 0.209 >

NO.

Emission Rate

(tons/year)

0.731

0.968

1.047

< 0.915 >

NOx

Emission Rate

(Ibs/MMBIU)

0.03252

0.0263B

0.02670

<0.0285>

Carbon Monoxide Emissions

Test

Run

Number

1

2

3

<Average>

Stack Gas

Volumetric Flow Rate

(dsct/m)

1,132

1.541

1,681

<1,451>

CO
Concentration

(ppm)

8.23

7.80

4.01

< 6.68 >

CO

Concentration

(mg/dscm)

9.57

9.07

4.66

<7.77>

CO

Concentration

(Ib/dsct)

5.96E-07

5.65E-07

2.90E-07

<4.B4E-07>

CO

Emission Rate

(to/hour)

0.040

0.052

0.029

cO.040?

CO

Emission Rale

(tons/vear)

0.175

0.228

0.127

<0.177>

CO

Emission Rate

(Ibs/MMBtu)

0.00788

0.00624

0.00327

<0.0058>

Volatile Organic Emissions (as TOC)

Test

Run

Number

1

2

3

Stack Gas

Volumetric Flow Rale

(dscl/m)

1,132

1,541

1,681

<Average> | <1,451>

TOC

Concentration

(ppm)

3.60

2.80

3.10

e3.17>

TOC

Concentration

(mg/dscm)

6.60

5.10

5.70

<s.eo>

TOC

Concentration

(Ib/dscf)

4.11E-07

3.18E-07

3.55E-07

<3.61E-07>

TOC

Emlssbn Rate

(Ib/hour)

0.028

0.029

0.036

«0.031>

TOC

Emission Rate

(tons/year)

0.123

0.127

0.158

<0.136>

TOC

Emission Rate

(Ibs/MMBtu)

0.00543

0.00351

0.00400

O.0043>

WO , Concentration (ppm) = bias calibration corrected value

NO, Concentration (mgAtscm) = ((ppm)'(46.01 gQ-mole)-(*f1.SOO)/(l,000.000))

NO .. Concenlration (Ibtdsct) = «mg/dscm)'(0.015*3 grains/mg)/((7000 grains/lb)'(35.32 cubic leeUeubic meter)))

NO . Emission (Ibftr) = ((lb/dscl)'(ascl/m)'60 mlnfnt))

NO . Emission (tons/yr) = {(lb/hr)'(24 hr/Oay)'(36Sdayfyr)/(2000 IMon))

NO . Emission (Ibs/MMBtu) = t(IMtsctf(87IO)'(20.9)/(20.9 - Slack Oxygen)
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VALID RESULTS, INC.: Gaseous Test Result Summary Sheet

Client:

Date:

Operator

Plant Location;

Source:

Standard Pressure (Pad):

Standard Temperature (Tstd):

L ongview Fibre

3I2MS6

T. P.. M R.

Seattle. WA

Boiler f1

2&3Z
6B

Sulfur Dioxide Emissions

Test
Run

Number

1
2

3

<Average>

Suck Gas
Volumeiric Row Rate

(dscf/m)

1,132

1,5*1

1,661

<1,451>

sea
Concentration

(ppm)

0.03

0.81

OM

<0.46>

502
Concentration

(mg/dscm)

0.11

1.08

0.64

SO2
Concentration

(Ib/dscf)

6.85E-08

6.73E-08

3.99E-08

<0.61> <3.BOE-08>

SO2
Emission Rale

(Ib/hour)

0.00047

0,00622
0.00402

<0.00357>

SO2
Emission Rate

(tons/year)

0.00206

0.02724

0.01781

<0.01564>

SO2
Emission Rate

(Iba/MMBtu)
0.00029

0.00216

0.00137

<0.00127>

Oxides of Nitrogen Emissions

Test
Run

Number

1

2

3

<Average>

Slack Gas

Volumetric Row Rate
(cscf/m)

1,132

1,541

1,681

<1.451>

NO.
Concentration

(ppm)

20.7

20.1

19.9

<20.2>

NO.
Concentration

(mg/dsem)

39.5

3B.4

38.0

<38.6>

NO.
Concentration

(Ib/dscf)

2.46E-OE

2J9E-06
2J7E-06

<2.41E-06>

NO,
Emission Rale

(Ib/hour)

0.167

0.221

0239

< 0.209 >

NO,

Emission Rale
(tons/year)

0.731

0.968

1.047

< 0.915 >

NOx
Emission Rate
(Ibs/MMBtu)

0.1031

0.0767

0.0813

<0.0870>

Carbon MonoxMe Emissions

Test
Run

Number

1

2

3

<Avenge>

Stack Gas
Volumetric Flow Rate

(dscf/m)

1,132

1,541

1,681

<1,4S1>

CO
Concentration

(ppm)
8.23

7.80

4.01

<6.68>

CO
Concentration

(mgWscm)

9.57

9.07 .

4.66

<7.77>

CO
Concentration

(Ib/dscf)

5.86E-07

5.65E-07

2.90E-07

<4.84E<7>

CO
Emission Rate

(Ib/hour)

0.040

0.052

0.029

<0.040>

CO
Emission Rale

(tons/year)

0.175

l_ Oi28

0.127

<0.177>

CO
Emission Rate
(Ibs/MMBtu)

0.025
0^18

0.010

<0.0177>

Volatile Organic Emis3lons (as TOC)

Teat
Hun

Number

1

i
3

<Average>

Stack Gas
Volumetric Row Rate

(dsct/m)

1,132

1^41

1,681

<1,451>

TOC
Concentration

(ppm)

3.60

2.80

3.10

<3.17>

TOC
Concentration

(mg/dscm)

6.60

5.10

S.70

<5.80>

TOC
Concentration

(Ib/dscf)

4.11E-07

3.18E-07

3.55E-07

<3.61E-07>

TOC
Emission Rate

(Ib/hour)
OMB

0.029

0.036

<0.031>

TOC
Emission Rate

(tons/year)

0.123

0.127

0.158

<0.138>

TOC
Emission Raie
(Ibs/MMBtu)

0.017

0.010

0.012

<0.0130>

LFC000360
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Air Emission Compliance Test Report

Total Particulate Matter (PM-10), Oxygen (O2),
Carbon Dioxide (CCh), Sulfur Dioxide (SO2),

Oxides of Nitrogen (NOX), Carbon Monoxide (CO)
and Total Organic Carbon (TOO.

Cleaver-Brooks Boiler

(3/20/96 & 3/21/96)

Longview Fibre Company, Inc.
P. O. Box 24867

Seattle, WA 98124
(206) 762-7170

Prepared By:

VALID RESULTS, INC.
5223 22nd Ave. N. E., Suite B

Seattle, WA 98105-5746
Tel: (206) 522-5665
Fax: (206) 524-4710
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Air Emission Compliance Test Report

SOURCE:

Participate Matter (PM-10) and Continuous
SO2, NOX, CO & VOC Emission Monitoring

LONGVIEW FIBRE COMPANY, INC.
Western Container Division

5901 East Marginal Way South
Seattle, WA 98134

(206) 762-7170

Main stack outlet of a Cleaver-Brooks boiler located in Seattle, Washington.

TEST PARAMETERS:

Oxygen (O2), Carbon Dioxide (CO2), Sulfur Dioxide (SO2), Oxides of Nitrogen (NOX),
Carbon Monoxide (CO) and Total Organic Carbon (TOC).

TEST PURPOSE:

TEST DATE:

TEST RESULTS:

Natural Gas Fired

Test Parameter

Sulfur Dioxide
Oxides of Nitrogen
CarbonMonoxide
Volatile Organics

Compliance Air Emissions Testing.

March 20th & 21st, 19%

Applicable Standard (AS)

0.01 (Ibs/MMBtu)
0.05 (Ibs/MMBtu)
0.05 (Ibs/MMBtu)
0.02 (Ibs/MMBtu)

Test Result

0.00043
0.0285
0.0054
0.0043

Percent of AS

4.3%
57.0%
10.8%
21.5%

fl 2 Fuel Oil Fired

Test Parameter Applicable Standard (AS) Test Result Percent of AS

Particulate Matter (PM-10)
Sulfur Dioxide
Oxides of Nitrogen
CarbonMonoxide
Volatile Organics

0.02 (grains/ dscf@7% O2)
0.60 (Ibs/MMBtu)
0.20 (Ibs/MMBtu)
0.10 (Ibs/MMBtu)
0.05 (Ibs/MMBtu)

0.00532
0.144
0.0521
0.0008
0.0013

26.6%
24.0%
26.1%
0.1%
2.3%

CERTIFICATION:

Mr. Mark W. Anderson, P.E.

Independent Consultant
AERCO, INC., P.S.

Mr. Tracy A. Prevo

Project Manager
VALID RESULTS, INC.

We certify that the information contained within is accurate and complete to the best of our knowledge.
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PURPOSE:

On March 20th and 21st, Valid Results, Incorporated performed United States Environmental Protection Agency
(EPA) Title 40, Code of Federal Regulations, Part 60 (40CFR60), Appendix A, tests to quantify the stack gas outlet
opacity and concentration and emission rate of Total Particulate Matter with a diameter of less than ten microns
(PM - 10), Oxygen (O2), Carbon Dioxide <CO2), Sulfur Dioxide (SO ,̂ Oxides of Nitrogen (NOX), Carbon Monoxide
(CO) and Volatile Organic Compounds (VOC) from the Natural Gas and Number 2 Fuel Oil Fired Cleaver-Brooks
Boiler rated at twenty Million British Thermal Units (20 MMBtu) of heat input located at the Longview Fibre
Company facility on East Marginal Way South in Seattle, Washington.

PM-10 test results are presented in concentration units of grains per dry standard cubic feet corrected to seven percent
oxygen (grains/ dscf @7% O2) for comparison with the Applicable Standard (AS) listed in PSAPCA NOC# 6264.
Diluent O2 and CO2 test results are presented in units of percent by volume (%/ v). Pollutant SOj, NO*, CO and
VOC test results are presented in concentration units of parts per million by volume (ppm/ v) and emission rate units
of pounds per Million British Thermal Units (Ibs/MMBtu) of heat input. VOCs have been measured as Propane

reported as Total Organic Carbon (TOC) less Methane (CH4).

PROCEDURE:

Valid Results, Incorporated performed the following Environmental Protection Agency (EPA) Title 40 Code of
Federal Regulations Part 60 (40CFR60) Chapter I Appendix A Test Methods.

Method Parameter Analysis Duration Application

1 Sample Point Locations
2 Volumetric Flow Rate
3A Molecular Weight (O^ CO^
4 Moisture Content
5 Particuiate Matter (PM-10)
6C Sulfur Dioxide (SO^
7E Oxides of Nitrogen (NOX)
9 Visible Emissions
10 Carbon Monoxide (CO)
25A Hydrocarbons (TOC-CH4)

tape measure once Inside Stack Diameter (D^)
pressure-temp 3-15 minute Pilot, Manometer & Thermocouple
analyzer 3 one-hour Paramagnetic-O2 / IR-CO2

gravimetric 3 half-hour Weight Gain - Sample Volume Ratio
gravimetric 3 one-hour Front And Back Half Analysis
analyzer 3 one-hour UltraViolet Photometric (UV)
analyzer 3 one-hour Chemiluminescent (CHEM)
opacity 1 six-minute WA DEQ Certified Observer
analyzer 3 one-hour Non-Dispersive Infrared (NDIR
analyzer 3 one-hour Flame lonization Detection (FID)

Test Methods 1,2, 3A and 4 were performed in conjunction with the Method 5 PM-10 tests to determine the stack gas
volumetric flow rate in dry standard cubic feet per minute (DSCF/M) for calculation of representative emission rates.
Test Method 6C was performed to determine the parts per million by volume (ppm/„) concentration of gaseous Sulfur
Dioxide (SO2) by ultraviolet photoluminescence (UV). Test Method 7E was performed to determine the ppm/v

concentration of gaseous Oxides of Nitrogen (NOX) by Chemiluminescence. Test Method 10 was performed to determine
the ppm/v concentration of gaseous Carbon Monoxide (CO) by Non-Dispersive Infrared Detection (NDIR). Test Method
25A was performed to determine the ppm/v concentration of gaseous Total Non-Methane Hydrocarbons (TOC -CH4) by
Flame lonization Detection (FID).

VALID RESULTS, INC.
5223 22nd Ave. N.E., Suite B • Seattle, WA 98105-5746 • Tel (206) 522-5665 • Fax (206) 524-4710

LFC000365



Source Test Methods:

METHOD 1: Selection of Traverse Points

EPA Method 1 was used to determine the location of sample points for the velocity and participate matter traverses.
The number of sample points used was determined by the number of equivalent inside stack diameters that the
sample ports were located from the nearest upstream and downstream flow disturbances. The specific sample point
locations were determined by splitting the stack into a number (determined above) of equal concentric areas and
locating each sample point at the centroid of the respective area.

METHOD 2:5 tack Gas Velocity and Volumetric Flow Rate

EPA Method 2 was used to determine the stack gas velocity and volumetric flow rate of the effluent gas stream.
Pressure and temperature reading were taken at the sample points determined by Method 1. Pressure readings were
measured using a "Standard-type" Pilot tube and an inclined manometer connected to the Pitot tube through quarter
inch tubing. Pitot tube leak checks were performed before and after every test run. The stack gas temperature was
measured using a calibrated (+/-1 degree Fahrenheit) type-K thermocouple attached to the Pitot to provide the
sampling point temperature simultaneously with the velocity measurement.

During the velocity traverse a stack static pressure was taken by turning the pilot perpendicular to Ihe gas flow
(zero delta P) and removing Ihe appropriale side of Ihe pilol from Ihe manometer (+ or -).

The olher data necessary for Ihe calculalion of the volumetric flow rale are Ihe barometric pressure, moisture content
of Ihe effluenl, and the stack gas composilion (C>2 and CC^).

METHOD 3A: Molecular Weight Determination

EPA Method 3A was used to determine the percenlage by volume of oxygen (O2 ) and carbon dioxide (CO2) in Ihe
effluent slream. These concenlralions were used lo determine the dry and wet slack gas molecular weights. Method
3A (continuous emission monitoring - paramagnetic oxygen and infrared carbon dioxide analyzers) was used to correct
the Method 5 PM-10 concenlration test results to seven percent oxygen.

A representative sample of the effluent gas was exlracted using a "rake" type stainless steel probe (described in
Method 25) containing an in-stack quartz glass wool filter at the analyzer (closed) end of Ihe probe tip. Calibralion
gas were applied to front of the quart glass wool filter. The sample was dried by condensalion near Ihe sample ports
and then drawn through a Teflon® sample line to the vacuum side of a Teflon head sample pump. After leaving Ihe
pressure side of Ihe pump, the sample was passed through a heated 5 /jm filter and delivered lo a sample manifold
under conslant pressure. As required, the sample was delivered from the sample manifold to a paramagnetic oxygen
and nondispersive infrared carbon dioxide analyzer. The analyzer output voltages were recorded by a Data
Acquisition System (DAS) and back-up strip chart recorder that were operated continuously throughout Ihe tesl.

A Sample/Calibration Gas Control Module was used to direct and control the flow of sample and calibration gases to
the analyzers. In addition to providing samples of the effluenl gas lo an analyzer, Ihe Conlrol Module permils
direcl (inlernal) calibration of the analyzers, or calibration of the analyzers through the sample syslem (exlernal).
The Control Module employs a by-pass valve lo mainlain a conslanl sample (or calibralion gas) pressure at the
sample manifold. Flow meters monitor bypass flows from the back-pressure regulator and sample ports on each
analyzer. The probe-to-manifold sample line consists of 3/8-inch Teflon® tubing. 1/4-inch Teflon® tubing delivers
sample to the analyzers from the sample manifold.

VALID RESULTS. INC.
5223 22nd Ave. N.E., Suite B • Seatlle, WA 98105-5746 • Tel (206) 522-5665 • Fax (206) 52^4710
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METHOD3A: Molecular Weight Determination (continued)

Leak checks of the sample system were conducted before and after each test sequence. Leak checks were performed by
capping the sample probe in front of the filter and using the sample pump to draw a vacuum on the sample system.
Sample system integrity was verified by the total sample flow rate meter dropping to zero (except for the inherent
sample pump oscillation).

The calibration of each analyzer (including the sample system) was verified before and after each test run using EPA
Protocol 1 gases. A selector valve at the Gas Control Module directed the flow of different calibration gases to the
front end of the sample probe or to the sample manifold as needed. At the probe, a pressure activated valve was
used to select either a gas sample from the sample probe or calibration gas supplied to the probe through a
calibration gas line.

EPA Protocol 1 calibration gas blends were utilized with Method 3A to perform low and high range external
calibrations for both the C>2 and CC>2 analyzers. Oxides of nitrogen and carbon monoxide blended with nitrogen
(NC>2,/CO/N2) were used for the "zero" gas.

METHOD 4: Stack Gas Moisture Content Determination

EPA Method 4 was used to determine the moisture content of the stack gas. A condenser assembly comprised of four
glass impingers set in an ice bath was used to extract and collect the moisture from the effluent gas sample. The first
two impingers contained 100 ml of deionized water. The third impinger was left empty to collect any potential
condensate carryover, and a fourth impinger contained a pre-weighed amount of silica gel to act as the "absolute"
collector of residual condensate.

A known volume of effluent gas, as measured by a calibrated metering system connected to the extraction pump, was
passed through a stainless steel sample probe to the condenser assembly for a specific period of time. After the
extraction was complete, the amount of liquid (condensate) in the first three impingers was measured
volumetrically. The amount of liquid collected in the silica gel was then determined gravimetrically. The total
condensate gain of the condenser assembly was determined and recorded with the calculated volume of gas that was
directed through the system. The subsequent moisture content of the stack gas was then determined from these
collected variables.

METHOD 5: Particulate Matter Determination (PSAPCA)

EPA Method 5 was used to determine the concentration and emission rate of total (front and back half) particulate
matter in the stack effluent. The Method 5 back half impinger catch was analyzed for condensible and organic
compounds (water, acetone and methylene chloride fractions). The total front and back half particulate matter was
assumed to be partioilate matter less than ten microns in diameter (PM-10). The sampling was performed utilizing a
Nutech 2010 Isokinetic Stack Sampling System (glass nozzles, probe liners and filters).

Method 5 provides for a sample of stack gas to be extracted isokinetically through a quartz glass nozzle from points
located within equal cross-sectional areas of the stack. The sample was maintained in the vapor phase and drawn
through a heated, quartz glass probe liner into a heated glass filter assembly containing a glass fiber filter. The
sample was then drawn through Teflon® tubing into a chilled condensing unit consisting of four glass impingers as
described in the Method 4 descripb'on above. The condensing unit effectively removed all moisture from the sample
gas being collected before it entered the sample pump and dry gas volume measuring system.
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METHOD 5: Particulate Matter Determination (continued)

The sampling system was leak-checked at the nozzle before every test run using 15 inches of vacuum, and after every
' test run at a vacuum equal to the highest vacuum reached during that test run. After the successful completion of

each test sequence, the "Front half (before the filter) particulate emissions were collected by triple rinsing and
brushing the probe liner and nozzle with acetone. The glass fiber filter holder and back-half impingers were then
sealed with aluminum foil for subsequent sample recovery following the test sequence.

PM-10 emissions were calculated from the weight gain of Total (front and back half) Particulate Matter. The
particulate matter weight gain was determined utilizing the procedures described below. Emission rates were
calculated using the equations provided in 40CFR60 Chapter I Appendix A Test Method 5.

Filters were initially conditioned by desiccating for 24 hours. The filters were then weighed repeatedly every six
hours until a constant weight was achieved. A constant weight was reached when the difference of three
consecutive weights from the average did not deviate by more than ± 0.5 milligrams. Two filters "field blank and
trip blank" were also weighed for post-test analysis validation that the test samples had not been contaminated.

The post-test filters were desiccated for at least 24 hours before being weighed. A filter "blank", which was
handled in the same manner as the filter samples, was also conditioned and weighed. The net gain from the filter
blank was subtracted from the particulate gain of the total sample.

The front half of the filter holder was triple rinsed and brushed with acetone into the "front-half" sample jar. The
"front-half washes were then transferred to a desiccated and tare weighed aluminum weighing tin. The weighing
tins were then evaporated to dryness, desiccated and weighed to a constant weight. A "reagent blank" sample was
retained from the acetone lot. The net gain from the reagent blank was also subtracted from the particulate gain of
the total sample if the blank residue was less than 0.01 mg/g or 0.001% of the weight of the reagent used.

The "Back half" sample (water, acetone and methylene chloride) was recovered by extracting the organic
compounds from the impinger water with methylene chloride. This methylene chloride fraction was then placed in
a tare weighed glass beaker for evaporation at room temperature. The remaining impinger water was then placed in
an additional tare weighed glass beaker and evaporated to dryness at 150 degrees Fahrenheit. The impingers and
separation funnel were then triple rinsed with acetone and placed into a tare weighed aluminum dish for
evaporation.

The "Back half" particulate emissions were calculated using the weight gain from the impinger water, final
acetone impinger rinse and methylene chloride organic extraction fractions.

METHOD 6C:Sn I fur Dioxide Determination

EPA Method 6C was used for the continuous measurement of SC>2 concentrations in the effluent gas utilizing an
ultraviolet photometric analyzer.

The SC>2 analyzer was calibrated using a nitrogen "zero Gas" and EPA Protocol 1 "equivalent" blends of Sulfur
Dioxide/nitrogen (5C>2/N2) to provide span concentrations of approximately 40 to 60%, and 80 to 100% of the SC>2
analyzers' full scale range. EPA Protocol 1 "equivalent" blends are defined in 40CFR60 Chapter 1 Appendix A Test
Method 6C Section 6.1.2 Alternative #2 as certified standards that have been triple analyzed within six months of
their use by Method 6 and shown to be within 5% of the certification value. All zero and span checks were recorded
and annotated on the strip chart recordings. Copies of the strip chart recordings are contained in appendix B. Copies
of the calibration gas certifications are contained in appendix E.
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METHOD 7E: Oxides of Nitrogen Determination

EPA Method 7E was used for the continuous measurement of NOx concentrations in the effluent gas. Method 7E
utilizes a chemiluminescent analyzer containing an in-line converter which converts all nitrogen dioxide (NO^ in
the sample to nitric oxide (NO). Method 7E utilizes the same sample system (probe, filter, moisture removal,
transfer, pumping, secondary filtration, manifold and calibration gas control module) described in Method 3A. The
analyzer output was continuously recorded throughout the test by a DAS and a strip chart recorder.

The NOx analyzer was calibrated using a "zero gas" consisting of oxygen and carbon dioxide blended in nitrogen or
ambient air scrubbed free of NOx- EPA Protocol 1 blends of nitric oxide in nitrogen (NO/N2) were used to provide
span concentrations of approximately 40 to 60%, and 80 to 100% of the NOx analyzers' full scale range. All zero and
span checks were recorded and annotated on the strip chart recordings contained in appendix B.

METHOD 9: Visual Opacity Determination

One hour of EPA Method 9 opacity readings were taken while the boiler was fired on tf2 fuel oil.

METHOD 10: Carbon Monoxide Determination

EPA Method 10 was used for the continuous measurement of CO concentrations in the effluent gas. Method 10 utilizes
an infrared analyzer and the same sample system (probe, filter, moisture removal, transfer, pumping, secondary
filtration, manifold and calibration gas control module) described in Method 3A. The analyzer output was recorded
by a DAS and a strip chart recorder that were operated continuously throughout the test.

The CO analyzer was calibrated using a "zero gas" consisting of oxygen and carbon dioxide blended in nitrogen
(O2/CO2/N2). EPA Protocol 1 blends of carbon monoxide / nitric oxide / nitrogen (CO/NOX /N2) were used to provide
span concentrations of approximately 40 to 60%, and 80 to 100% of the CO analyzers' full scale range. All zero and
span checks were recorded and annotated on the chart recordings included in appendix B.

METHOD 25A: Volatile Organic Carbon (VOC) Determination (TOC-CH4)

EPA Method 25A was used to determine the emissions of volatile organic carbon (VOC) measured as total organic
carbon less methane (TOC - CH4) by flame ionization. Prior to testing a stratification check was performed to verify
that the pollutant concentration was uniformly distributed across the stack. For each test run conducted the end of a
"rake" type stainless steel sample probe (described in Method 25) was placed across the stack flow to provide
simultaneous gaseous sampling from three points across the stack.

The sample was drawn through a probe with a glass or quartz wool filter into a heated Teflon® sample line and
directly into the hydrocarbon analyzer by an internal heated sample pump at a constant pressure and flow rate. The
analyzer output voltage was recorded by a data acquisition system and a back up strip chart recorder which were
operated continuously throughout the test.

The calibration of the TOC FID analyzer was verified before and after each test run using three EPA Protocol 1
calibration gas standards. The hydrocarbon analyzer was calibrated using a "zero gas" consisting of "oxygen-free"
nitrogen or scrubbed ambient air. Three blends of propane in nitrogen (CsHg / N2) or propane in air were used to
provide span concentrations in the approximate ranges of 25-35%, 45-55%, and 80-90% of the analyzer's full scale
range. All zero, spari and test run averages are annotated on the strip chart recording included in appendix B.
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APPARATUS:

Isokinetic Particulate Tests - Nutech Model 522

316 stainless steel (316 55) s-type pilot tube, type-K thermocouple, quartz nozzle and probe liner, heated four inch glass
filter holder containing glass fiber filters on a glass frit, Teflon® sample transfer lines, four Greenburg-Smith®
impingers (two containing high performance liquid chromatography (HPLC) grade distilled deionized (DI) water, one
empty and one containing indicating silica gel), Teflon® head diaphragm pump with bypass and shut-off valve,
Rockwell T110 dry gas meter, critical orifice, dua] inclined manometer, type K thermocouples and readout and solid
state temperature controllers. All "sample contacting" surfaces were rinsed with methylene chloride prior to testing.

CEM Test Van

Valid Results, Incorporated's dry extractive Continuous Emissions Monitoring (CEM) system is contained in an insulated
and air conditioned Ford £35014' Box Van. The CEM system analyzers, data logger and computer are electrically
protected by a power line conditioner with true sine-wave voltage output.

CEM Analyzers

Parameter

02

C02

S02

NOX

CO
VOC

Method

3A
3A
6C
7E
10
25A

Analyzer

Siemens OxymatSE
Siemens Ultramat 5E
BOVAK 721ATM
TEC042H
TEC048
TECO51-HT

Technology

Paramagnetic
Infrared
UV Photometric
Chemiluminescence
Infrared
Flame lonization

Data Acquisition System (DAS)

CEM analyzer output voltage data were recorded by a Fluke Hydra Data Logger with Trend-Link® and
Excel® spreadsheet data export software and a Honeywell DPR3000 strip chart recorder. CEM analyzer
zero, calibration and test interval averages were recorded on the strip chart recording, which was submitted
as a field data sheet in appendix B.

DATA:

Copies of all field data sheets (appendix B), analysis data sheets (appendix C), strip chart recordings
(appendix B), source operating conditions data sheets (appendix D) and manual calculation verification
sheets (appendix F) are included in this final test report.

CALCULATIONS:

All calculations associated with this project have been performed in accordance with the applicable EPA
testing and analysis methodology. A dimensional analysis summary of all equations used is included in the
attached Tables 1-4. Calculation tables for the stack gas volumetric flow rate (SDCF/M), stack gas moisture
content (Bws), CEM analyzer bias calibration corrections and pounds per million BTU emission rates are
included in Appendix A.
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Table 1

Volumetric Flow Rate Equations

Equation:

Dry Gas Molecular Weight
Ma = 0.44*(%CO2)+0.32*(%O2)+0.28(100-((%C02)+(%O2)))

Stack gas Moisture Content

BH* = (Vwc + Vwsg)/ (Vwc + V

Impinger Volume Gain
Vwc = 0.0470r (Final Volume - Initial Volume)

Silica Gel Weight Gain
Vwsg = 0.04715*(Final Weight - Initial Weight)

Method 4 Corrected Sample Volume

) = (Vm'Y*((Tstd+460)/Crrn+460))'(Pm/Pstd)

Wet Gas Molecular Weight

Stack Gas Velocity
Vs = 85.49*Cp*SQRT(DeltaP)*SQRT((Ts^60)/((Pbar+(Pstatic/13.6))4Ms))

Corrected Stack Gas Volumetric Flow Rate
Qs(std) = 6ff(l-BmrV, As*((Tstd+460)/(Ts+460))1((Pbar+(Pstatic/13.6))/Pstd)

Stack Area
AS = ((l/4r(3.1416)*(Deq2)/(144))

Actual Stack Gas Volumetric Flow Rate

Dimension:

gmlgm-mole

decimal fraction

mil l i l i ters

grams

dscf

gmlgm-mole

feet/second

dscf/m

square feet

acf/m
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Table 2

Emission Rate Equations

Equation:

Bias Calibration Correction
PPmBC = ((pPm/ v one-hour average' C0)*Cma/(Cm-C0))

Pollutant Correction to Seven Percent Oxygen
ppmBC @7% 02 = ((ppmBC)*(20.9 - 7.0)/(20.9 - O2STACK))

Dimension:

ppm

ppm @7% O2

Gaseous Concentration
= ((XXppm)*(MWpdlutantg/g-mo/£)'(41500)/(l,000,OOOng/njg)) mgldscm

Gaseous Concentration
= ((XXmgWscrn )/(1000mg/gm)) gmldscm

Gaseous Concentration
XXgrains/dscf = ((XX mg/dscm)*(0.0154 grains/mg )/(35.32 cubic feet/cubic meter)) gr/dscf

Gaseous Emission Rate
XXlb/hr = ((XXgrains/dsc/)*(Qs(3td)dsc//m)*(60min/hr)/(7000grains//f7)) I b / h r

Gaseous Emission Rate
XX tons/year = ((XX /fc/hr) ' (24 lir/day)"(365 days/year)/(2000 lb / ton)) tons/year

Gaseous Emission Rate - Heat Input Rate
XXlb/MMBtu= ((XXlb/hr)/(r*MMBtu/hr)) Ib/MMBtu

Gaseous Emission Rate - Fuel Use Rate - EPA Method 19 option
XXlb/MMBtu = ((XX lfcs/dscy)*(Fddsc//MMBrur(20.9/(20.9-%O2 STACK))) Ib/MMBtu
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Variable:

%C02

%O2

Md

' we

VWsg

vm
Vm(std)

Y
T?td
Tm

Pstd
Pm

Pbar

delta H

BW$
Ms

V6

CP
SQRT(Delta P)

Ts

Pstabc

Qp(ftd)

A5

n
D«,

Qs(actual)

MVV^Uutani)

C

Co

cm
^-ina

ppm/v

ppmsc
ppm3C @7% 63

Fd

QHEAT INPUT RATE

Table3

Variables

Name:

stack gas carbon dioxide content (CC>2 STACK)
stack gas oxygen content (O2 STACK)
stack gas dry molecular weight

impinger water volume gain (ml)

silica gel weight gain (ing)

Method 4 dry gas meter volume

Method 4 corrected dry gas meter volume

dry gas meter correction coefficient
standard temperature (68)

measured meter temperature

standard pressure (29.92)

dry gas meter pressure

barometric pressure
average critical orifice pressure drop

stack gas moisture content

wet stack gas molecular weight

stack gas velocity
pilot tube coefficient

The average square root of the pilot tube pressure drop
stack gas temperature

stack static pressure

standard volumetric flow rate

stack area at sample ports

ratio of circle circumference to diameter
inside stack diameter at sample ports

actual volumetric flow rate

molecular weight of pollutant

average reference method value
average measured bias calibration zero value

average measured bias calibration value

actual bias calibration gas value

one hour average pollutant concentration

pollutant concentration bias calibration correction

pollutant concentration corrected to 7% oxygen

fuel oQ F-factor (9,190 for oil)

fuel use rate and heat capacity (provided by source)

9

Dimension:

percent

percent

gm/gm-mole

cubic feet

cubic feet

cubic feet

dry standard cubic feet

dimensionless
degrees Fahrenheit

degrees Fahrenheit

inches Mercury

inches water

inches Mercury

inches water

decimal fraction

gm/gm-mole

feet per second

dimensionless

inches water
degrees Fahrenheit

inches water

dscflm

square feet

dimensionless
inches

acflm

gm/gm-mole

% or ppm
fo or pprn

% or ppm

% or ppm

ppm

PP«BC
ppm @7% 02

dscflMMBtu

MMBtu/hr
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Table 4

Nomenclature

Nomenclature:

gm/gm-mole

ft/s

dscf/m

acf/m

dscm

dscf

F

mg

ml

%h>

ppmh

PPmBC

ppm @7% 0:

mg/dscm

gm/dscm

grjdscf

I b / h r

ton/yr

IblMMBtu

MMBtu/hr

dscf/MMBtu

Btu

Description:

gram per gram-mole

feet per second

dry standard cubic feet per minute

actual cubic feet per minute

dry standard cubic meter

dry standard cubic feet

grains

milligram

milli l i ter

percent by volume

parts per million by volume

bias calibration corrected parts per million

parts per million corrected to seven percent oxygen

milligrams per dry standard cubic meter

. grams per dry standard cubic meter

grains per dry standard cubic foot

pounds per hour

tons per year

pounds per million Btu of heat input

million Btu per hour

dry standard cubic feet per million Btu

British thermal unit of heat input
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VALID RESULTS, INC.: Gaseous Air Emission Test Result Summary

Client:
Date:

Operator:
Plant Location:
Source:
Standard Pressure (Pstd):

Standard Temperature (Tstd):

Longview Fibre
3/20/96 & 3/21 n 996

T. P., M. R.

Seattle, WA
Boiler #1
29.92

68

Natural Gas Fired

Test Parameter

Sulfur Dioxide Emissions

Oxides of Nitrogen Emissions

Carbon Monoxide Emissions

Volatile Organic Emissions

Applicable Standard (AS)

(Ibs/MMBtu)

0.01

0.05

0.05

0.02

Test Result

(Ibs/MMBtu)

0.00043

0.0285

0.0054

0.0043

Compliance Result

(Percent of AS)

4.3%

57.0%

10.8%

21.5%

#2 Fuel Oil Fired

Test Parameter

Sulfur Dioxide Emissions

Oxides of Nitrogen Emissions

Carton Monoxide Emissions

Volatile Organic Emissions

Applicable Standard (AS)

(Ibs/MMBtu)

0.60

0.20

0.10

0.05

Test Result

(Ibs/MMBtu)

0.144

0.0521

0.00008

0.00113

Compliance Result

(Percent of AS)

24.0%

26.1%

0.1%

2.3%
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VAUD RESULTS, INC.: Gaseous Air Emission Test Result Summary

Client:

Dale:

Operator.

Plant Location:

Source:

Standard Pressure (Pad):

Standard Temperature (Tstd):

Longviaw Flbra

3/20/96

T. P.. M. R.

Snaffle. WA

Bolter »1 (Neural Qaa)

29.92

§s

Sulfur Dioxide Emissions

Test

Run
Number

1
2

3

<Aveng»

Stack Qas
Volumetric Flow Rate

(dsct/m)

1,1 SI
1,540

1,699

<1,457>

S02
Concentration

(ppm)
0.09

031
DM

<0.46>

SO2

Concentration

(mg/dscm)

0.12

1.08

0*4

<o.ei>

S02
Concentration

flb/dsd)

7.47E-09

6.73E-08

3S9E-OB

<3.82E-Ott>

S02
Emission Rate

(Ibmour)

0.00051

0.00622

0.00407

<0.003EO>

SO2
Emission Rote

(Ions/year)

0.00223

0.02724

0.01783

<0.01S77>

SO2

Emission Rate
(bs/MHWu)

0.00010

0.00074

0.00045

<OJD043>

Oxides ol Nitrogen Emissions

Ted
Run

Number

1

2

3

<Arar*g»

Stack Gas

Volumetric Flow Rate

(dsd/m)

1,131

1,540

1,699

<1,457>

NO.

Concentration

(ppm)

20.7

20.1

19.9

<20.2>

NO.
Con central km

(mgAteom)

39.6

38.4

38.0

<3B.6>

NO.
Concentration

(Ib/dsd)

2.46E-06

2.39E-06

2.37E-06

<2.41E-06>

NO.

Emission Rate

(Ibmour)

0.167

0.221

0.242

< 0.210 >

NO.
Emission Rate

(tons/year)

0.731

0.988

1.060

< 0.920 >

NOx

Emission Rale

(IbwMMBtu)

0.03252

0.02638

0.02670

^>.02B6>

Carbon Monoxide Emissions

Test

Run
Number

1

2
3

<Average>

Slack Gas

Volumetric Flow Rate

(dscl/m)

1,181
1.540

1,699

<1,457>

CO
Concentration

(ppm)
7.66

7.25

3.73

<6£1>

CO

Concentration

(my/dscm)

8.90

IM

*M

<7.22>

CO
Concentration

(fc/dscfl

sMun
5.25E-07

2.70E-07

<4.50E-07>

CO

Emission Rale

(IbAiour)

0.038

0.049

0.028

<0.038>

CO
Emission Rate

(tons/year)

0.168

OilS

0.123

<0.168>

CO
Emission Rate

(Ibs/MMBtu)

0.00732

0.00580

0.00304

<0.0054>

Volatile organic E missions (reported as TOC pttos calibration corrected value)))

Test

Run
Number

1

2

3

<Averege>

Stack Gas

Volumetric Flow Rate

(dscl/m)

1,131

1,540

1,699

<1,457>

TOC
Concentration

(ppm)

3.30

2.80

3.50

<3.20>

TOC
Concentration

(mgAlecm)

6.00

5.10

6.40

<5.B3>

TOC
Concentration

(IWdECf)

3.74E-07

3.18E-07

3.99EXJ7

<3.B4E47>

TOC

Emission Rate
(to/hour)

0.02S

0.029

OM\

*̂ 0,09?̂

TOC

Emission Rate

(Ions/year)

0.110

0.127

0.180

<0.139>

TOC

Emlssbn Rale
(IbsMMSu)

0.00494

OJXM51

040448

<OXKM3>

Concentration (ppm) - bias calibration corrected value (except VOC)

Concentration (mgMscm) = ((ppm)'(MW(pollutant) g/g-mole)-̂ l500)/( 1,000,01X1))

Concentration (IbHsd) = ((mg/ao:m)m(O.OtS43 graintfingy((7,OOOgrainsAt>)'(3S.32 cubic laeUcubic meter)))

Emission Rate (IbAr) = ((lo/0scl)-(aacl/tn)'60 mln/hr))

Emission Rale (tonsfyr) - {{IM\rr(24 hMay)'(365 day/yr)/(S,000 IMon))

Emission Rate (ItxMMBtu) = ((lbMscS)w(8,710)-(20.9y(20.9 • Stack Oxygen)

LFC000376



13

VALID RESULTS, INC.: Gaseous Air Emission Test Result Summary

Client:
Date:
Operator:

Plant Location:

Sou ice

Standard Pressure (Pstd):

Standard Temperature (Tstd):

Lonoview Fibre

3/21/96

T. P MR

Seattle. WA

Boiler fl (K Fuel Olll

29.92

68

Sutnir Dioxide Emissions

Test
Run

Number

1

2

3

<AvengB>

Stack Gas

Volumetric Flow Rate
(dscf/m)

1,185

1,486

1MB

<1,S3a>

S02

Concentration

(ppm)

183.3

157.5

15B.2

<iae.a>

S02
Concentration

(mg/dscm)

203.7

2084

210.2

007 Jt>

SO2
Corcentration

(Ib/dscf)

1J7E-05

130E-05

1J1E-05

C1.2BEOS>

SO2
Emission Rate

(Ib/hour)

O.M3

1.141

1332

Cl.19*>

soz
Emission Rate

(tons/year)

3 495

5M6
6.710

c5.224>

S02
Emission Rale

(Ibs/MMBtu)

0.1427

0.143S

0.1457

O.144O

Oxides or Nitrogen Emissions

Test

Run
• Number

1

2

a
<Av«r»9e>

Stack Gas
Volumetnc Flow Rate

(dscfAn)

1,185

1,485

1̂ «

<1,S8»

NO,
Corcentration

(ppm)

40J

33.7

43J

<394>

NO.

Carcentration
(mgWscm)

rra
64J

834

<78.1>

NO.
Concentration

(Ib/dsef)

4J1E-0*

4JJ1E-06

U1E-06

<4.UE-OB>

NO.
Emission Rate

(ItVhour)

0.342

0352

oeoa
< 0.484 >

NO.
Emission Rate

(tons/year)

1.48B

1J42

2JKT

<1502>

NOx
Emissbn Rate

(IbsJMMBtu)

OJOS406

OD4426

OJ)5794

0£S2-|>

Carbon Monoxide Emissions

Test
Run

• Number

1

2

a
<A<*ngo

Stack Gas

Vdurrathc Row Rate
(dsd/m)

1,1 BS

1,465

1*48

<1,53a>

CO
Concentration

(Ppm)
0.10

0.10

0.10

<0.10>

CO

Concentration

(mo/dscm)

0.12

0.12

0.12

<0.12>

CO

Concentration

(Ib/dscf)

7^7E48

7/t7E-09

747E-OB

<7.47E-OB>

CO

Em»sion Rate

Ob/hour)

0.001

OjOOl

OMTI
<DJ»1>

CO
Erriesion Rate

(tons/year)

L 0«V»

0.004

OJ004

<fl«04>

CO
Emission Rate

(IbsrMMBtu)

ojwooa
OjOOOOfl

OJ00008

<0.00008>

Volatile Organic Emiukxis (reported as TOC (3"bias ca&bration corrected value))

Test
Run

Number

1

2

3

<Awmge>

Stack Gas

Volumetric Row Rate

(dscfrm)

1,18!

1,4*5

1,840

<1,C33>

TOC
Concentration

(ppm)
0.70

OBO

1.10

<OM>

TOC
Concentration

(mg/dscm)

130

1JBO

2DO

<1£»

TOC

Corcentration
(IbWscfl

8. IDE-OS

9S7E-08

12SE47

<njJ2£O7>

TOC
Emission Rate

(IbAwur)

OJDOS

OXPOB

00)15

O.010>

TOC
Emission Rate

(tons/year)

OJOZ

ojoaa
OJOGG

OM4>

TOC
Emission Rate
(lbs/MM»u)

OMM1

OM110
OJXJ136

<OJ»11t>

Concentration (ppm; = Qas cafcranon corracrsd value (except VOCj

Concentralion fmgtiscm) = fOopm;'(MWrpc«utanfl gQ-mslen41.500)/(1.000,000))

Concentration (lt>*dxf) = KmgfOscmj fO. 015^3 grains/mg)/((7,000 grams/to; V35.3? cube feettutc meter;;;

Emission Rate fliinr; = ff«vBsc/)Tdscr/m;'60 min/nrj)

Emission flats ftonayr) = (yvhrr(24 hr/day)'(3SS dty/yWl.OOO It/ton))

Emrssio/i flare fteMMBruj = ((IMtscf)'(S. 190)'(S0.9)/(20.S - Stack Oxygen)

LFC000377



VALID RESULTS, INC.: Paiticulate Matter Emission Rate Calculation Form 14

Client: Longview Fibre Co.

Operator: M. Regan

Plant Location: Seattle, WA

Source: Boiler

Control Equip: LO NOx Burner

Permit Limit: 0.02 grains/ dscf ®7% Oxygen

Standard Temperature: 528 degrees Ranking

Standard Pressure: 29.92 inches mercury

Pitot Tube Coefficient (Cp): 0.84 dimensionless

Meter Coefficient (Yd): 1.0003 dimensionless

Stack Diameter: 23.75 inches

Stack Outlet Area (As): 3.076 square feet

-

Test Date '

Test Time

Load

Total Emission Rate

Total Cor. Emission Rate

Total Emission Rate

Total Emission Rate

Total sample weight gain

Front Half Emission Rate

Front Half Emission Rate

Front Half Emission Rate

Front Half weight gain

Corrected Sample Volume

Corrected Sample Volume

Stack Gas Flow Rate

Stack Gas Flow Rate

Stack Gas Moisture

Stack Gas Velocity

Stack Pressure

Stack Temperature

Stack Oxygen

Isokinetic Sample Rate

Symbol

ER(t)
Erc(t)
Er(t)
er(t)
Tmg
ER(f)
Er(f)
er(f)
FHmg

Vm(std)

Qs(std)
Qs(Act)

Bws
Vs
Ps
Ts

%02
ISOK

Dimension

Ibs/hour

grains/dscf@7%O2

grains /dscf

mg/dscm

milligrams

Ibs/hour

grains/ dscf

mg/dscm

milligrams

dscf

dscm

dscf/min

acf/min

%/100

feet /sec

inches HG

degrees R

percent

percent

Runl

3/21/96

1338-1502

0.10

0.00826

0.01016

23.24

33.3

0.03

0.00329

7.54

10.8

50.586

1.433

1.186E-rfQ

1.969E+03

0.1064

10.67

30.45

797.6

3.81

101.4

Run 2

3/21/96

1554-1742

0.07

0.00459

0.00574

13.13

21.8

0.02

0.00182

4.16

6.9
58.619

1.660

1.465E-K33

2.344E-KB

0.0862

12.70

30.40

784.5

3.50

95.1

Run 3

3/21/96

1850-2004

0.06

0.00311

0.00386

8.84

19.4

0.03

0.00177

4.05

8.9
77.509

2.195

1.949E-KJ3

3.187E403

0.0771

17.27

30.45

811.0

3.63

94.5

<Averages>

<0.08>

<0.00532>

<0.00659>

<15.07>

<24.8>

<0.03>

<0.00229>

<5.25>

<8.9>

<62.238>

<1.763>

<1.53E-K)3>

<2.50E-K)3>

<0.0817>

<13.55>

<30.43>

<797.7>

<3.6>

<97.0>

Where:

Ibs/hour •=(grains/dscf)*(dscf/minute)*(60minutes/hour)*(l lb/ 7000 grains)

grains/ dscf = (0.001 grams/ milligram)*(15.43 grains/gram)*(mg) / (Vm(std))

milligrams/dscm = (35.31 dsrf/dson)*(mg)/(Vm(std))

dscf/minute = 3600*(hour/60 minutes)*(l-Bws)TVs*As*Tstd*Ps/(Ts*Pstd)

acfm = Vs*As*(60 sec/minute)

Stack Gas Velocity (Vs) is calculated on each individual test run isokinetic calculation form.

LFC000378
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RESULTS:

Test results are presented as the arithmetic averages of three one hour test runs.

PM-10 test results are presented in concentration units of grains per dry standard cubic feet corrected to seven
percent oxygen (grains/dscf @7% 62). Diluent 62, COj, test results are presented in concentration units of
percent by volume (%/ v)- Pollutant SO^ NO*, CO and VOC test results are presented in concentration units of
parts per million by volume (ppm/v) and emission rate units of pounds per Million British Thermal Units
(Ibs/MMBtu) of heat input. VOCs have been measured as Propane (C^g) and reported as Total Organic
Carbon less Methane (TOC-CHj).

QUALITY ASSURANCE:

VALID RESULTS has developed procedural outline checklists (field sampling, sample chain of custody,
equipment calibration and manual emission rate calculation sheets) for each test method designed to
document adherence to the applicable test protocols in accordance with the quality assurance guidelines
outlined in document EPA-600/4-77-027b "Quality Assurance Handbook for Air Pollution Measurement
Systems. Volume 3". Mr. Prevo completed the EPA Air Pollution Training Institute (APTI) Course *SI:414
"Quality Assurance for Source Emission Measurements'' in March of 1993.

CEM analyzers were calibrated externally before and after every test run by introducing EPA Protocol One
calibration gas standards to the front of the sample probe (in front of the filter) while maintaining a constant
sample rate and recording each analyzer's response on a data acquisition system, strip chart recorder and
field data sheet.

CEM analyzer output voltages were in alignment with and corresponded to the data acquisition system
(DAS) and the strip chart recorder settings.

Calibration data sheets for the type K stack thermocouple and dry gas meter are contained in Appendix E.

All calculations in this report have been made according to the applicable equations as shown in the EPA
40CFR60 Appendix A, and have been checked manually by Tracy Prevo and independently by Mr. Mark
Anderson, P. E..

A manual calculation verifying each step of the emission rate calculation for (32 fuel oil) oxides of nitrogen
test run number two is contained in Appendix F.

SOURCE OPERATIONS:

Plant personnel reported that the boilers were operating normally throughout the source tests conducted on
March 20th and 21st, 19%. Unit Operating Condition parameters were recorded by Valid Results, Inc. at
intervals throughout the source test. A summary of the unit operating conditions recorded is contained in
Appendix D.

VALID RESULTS. INC.
5223 22nd Ave. N.E., Suite B • Seattle, WA 98105-5746 • Tel (206) 522-5665 • Fax (206) 524-1710

LFC000379
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APPENDIX A:

Calculations

Method 5 Isokinetic Sample Rate

Method 2 Volumetric Flow Rate

Method 4 H2O Concentration

R.M. Bias Calibration Corrections

Gaseous Pollutant Emission Rates

VALID RESULTS, INC.
5223 22nd Ave. N.E., Suite B • Seattle, WA 98105-5746 • Tel (206) 522-5665 • Fax (206) 524-4710

LFC000380



17

VALID RESULTS, INC: EPA Method 5 Test Run Isokinetic Calculation Table

Client:

Operator:

Plant Location; t

Source:

Control Equip:

Permit Limit:

Test Run #1

Test Date: 3/21/19%

#2 Fuel Oil Fired

Loneview Fibre Co.

M. Regan

Seattle, VVA

Boiler

LO NOx Burner

0.02 grains/ dscf ®7% Oxygen

Standard Temperature: 528 degrees Rankine

Standard Pressure: 29.92

Pilot Coefficient (Cp): 0.84

Meter Coefficient (Yd): 1.0003

Stack Diameter: 23.75

Stack Outlet Area (As): 3.076

inches mercury

dimensionless

dimensionless

inches

square feet

Calculated Parameters:

Name:

Isokinetic Sampling Rate

Standard Meter Volume

Stack Gas Velocity

Wet Molecular Weight

Dry Molecular Weight

Stack Gas Moisture

Standard Water Volume

Nozzle Area

Symbol:
Isokinetics

Vm(std)

Vs

Ms

Md

Bws

Vwctstd)

An

Value:
101.37
50.586
10.67
28.88
30.17
0.1064
6.022

0.002158

Units:
%

dry standard cubic feet

feet per second

gram /gram-mole

gram/gram-mole

7./100

dry standard cubic feet

square feet

Equation:
100*Ts*Vm(std)*Pstd / (60Tstd* VsTime*An*Ps'(l -Bws))

Vm* V Pm'Tstd / (Pstd'Tm)

85.49'Cpl<SQRT(Delta P)>*SQRT(T8/(PstMs))

Md'(l-Bws)+18.0*Bws

0.44"(%C02) + 0.32'(%O2) + 0.28*(%N2 + %CO)

Vwc(std) / (Vwc{std) -f Vm(std))

0.04707'dmp ml) +• 0.0*715* (Silica ml)

(3.14'(Dn/2)*(Dn/2))/144

Measured Parameters:

Name:

Standard Temperature

Standard Pressure

Barometric Pressure

Stack Static Pressure

Pitot Tube Coefficient

Nozzle Diameter

Meter Coefficient

Meter Volume

Sample Time

Avg. SQRT Pitot Pressure

Avg. Orifice Pressure

Avg. Stack Temperature

Avg. Meter Temperature

Stack Temperature

Stack Pressure

Meter Temperature

Meter Pressure

Oxygen

Carbon Dioxide

Nitrogen/ Carbon Monoxide

Impinger Water

Silica Water

Symbol:
Tstd
Pstd
Pbar

Pstatic

CP
Dn

Y

Vm

Time

<SQRT(Delta P)>

<Delta H>

<Tstk>

<Tm>

Ts

Ps

Tm

Pm

%ca
%CO2

%N2 + %CO

Imp ml

Silica ml

Value:
528

29.92
30.45
-0.03
0.84
0.629

1.0003
49.602

60
0.156
2.36

337.6
70.0
797.6
30.45
530.0
30.62
3.81

12.62

8357
108.9

19

Units:
degrees Rankine

inches mercury

inches mercury

inches water

dimensionless

inches

dimensionless

cubic feet

minutes

inches water

inches water

degrees Fahrenheit

degrees Fahrenheit

degrees Rankine

inches mercury

degrees Rankine

inches mercury

%

%

%

milliliters

milliliters

Equation:

<Tstk> + 460
Pbar + (Pstatic/ 13.6)

<Tm>+460

Pbar + (<Delta H>/ 13.6)

LFC000381
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VALID RESULTS, INC.: EPA Method 5 Test Run Isokinetic Calculation Table

Client:

Operator:

Plant Location:

Source:

Control Equip:

Permit Limit:

Test Run 42

TestDate: 3/21/19%

#2 Fuel Oil Fired

Longview Fibre Co.

M.Regan

Seattle, WA

Boiler

LO NOx Burner

0.02 grains/dscf @7% Oxygen

Standard Temperature: 528

Standard Pressure: 29.92

Pitot Coefficient (Cp): 0.84

Meter Coefficient (Yd): 1.0003

Stack Diameter: 23.75

Stack Outlet Area (As): 3.076

degrees Rankine

inches mercury

dimensionless

dimensionless

inches

square feet

Calculated Parameters:

Name:

Isokinetic Sampling Rate

Standard Meter Volume

Stack Gas Velocity

Wet Molecular Weight

Dry Molecular Weight

Stack Gas Moisture

Standard Water Volume

Nozzle Area

Symbol:

Isokinetics

Vm(std)

Vs
Ms

Md
Bws

Vwc(std)

An

Value:

95.08

58.619

12.70
29.15
30.20

0.0862

5.5311

0.002158

Units:

%
dry standard cubic feet

feet per second

gram/gram-mole

gram/ gram-mole

%/100

dry standard cubic feet

square feet

Equation:

100*Ts*Vm(std)<Pstd/(60Tstd'Vs'TimetAn*Pst(l-Bws))

Vm*Y*Pm*Tstd/(Pstd*Tm)

85.49-Cp'<SQRT(Delta P)>*SQRT(Ts/(PspMs))

Md'a-BwsJ + lS.O'Bws

OM'(%COZ) + 0.32'(%O2) + 0.28'(%N2 + %CO)

Vwc(std)/(Vwc(std) + Vm(std))

O.M707*(Imp ml) + 0.04715'(Silica ml)

(3.14'(Dn/2)*(Dn/2))/144

Measured Parameters:

Name:

Standard Temperature

Standard Pressure

Barometric Pressure

Stack Static Pressure

Pitot Tube Coefficient

Nozzle Diameter

Meter Coefficient

Meter Volume

Sample Time

Avg. SQRT Pitot Pressure

Avg. Orifice Pressure

Avg. Stack Temperature

Avg. Meter Temperature

Stack Temperature

Stack Pressure

Meter Temperature

Meter Pressure

Oxygen

Carbon Dioxide

Nitrogen /Carbon Monoxide

Impinger Water

Silica Water

Symbol:

Tstd

Pstd

Pbar

Pstatic

CP

Dn
Y

Vm

Time

<SQRT(Delta P)>

<DeltaH>

<Tstk>

<Tm>

Ts
Ps

Tm
Pm

%02
%C02

%N2 + %CO

Imp ml

Silica ml

Value:

528
29.92

30.4
-0.04
0.84

0.629

1.0003

57.788

60
0.188
3.26

324.5

73.2
7845

30.40

533.2

30.64

35
12.9

83.6
113.1
4.4

Units:

degrees Rankine

inches mercury

inches mercury

inches water

dimensionless

inches

dimensionless

cubic feet

minutes

inches water

inches water

degrees Fahrenheit

degrees Fahrenheit

degrees Rankine

inches mercury

degrees Rankine

inches mercury

%

ft
%

milliliters

milliliters

Equation:

<Tstk> + 460

Pbar + (Pstatic/ 13.6)

<Tm> + 460

Pbar + (<DeltaH>/ 13.6)

LFC000382
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VALID RESULTS, INC: EPA Method 5 Test Run Isokinetic Calculation Table

Client:

Operator:

Plant Location:

Source:

Control Equip:

Permit Limit:

Test Run #3

Test Date: 3/21/1996

#2 Fuel Oil Fired

Longview Fibre Co.

M. Regan

Seattle, WA

Boiler

LO NOx Burner

O.D2 erains/dscf ®7% Oxygen

Standard Temperature: 528

Standard Pressure: 29.92

Pilot Coefficient (Cp): 0.84

Meter Coefficient (Yd): 1.0003

Stack Diameter: 23.75
Stack Outlet Area (As): 3.076

degrees Rankine

inches mercury

dimensionless

dimensionless

inches

square feet

Calculated Parameters:

Name:
leokinetic Sampling Rate

Standard Meter Volume

Stack Gas Valodty

Wet Molecular Weight

Dry Molecular Weight

Stack Gas Moisture

Standard Water Volume

Nozzle Area

Symbol:
Isokinetics

Vm(std)

Vs

Ms

Md

Bws

Vwc(std)

An

Value:
94.47
77.509

17.27

29.25

30.19

0.0771

6.4736

0.002158

Units:
%

dry standard cubic feet

feet per second

gram / gram -mole

gram /gram-mole

7./100

dry standard cubic feet

square feet

Equation:

100«TstVm(std)'Pstd/(60'Tstd'VsTime>An*Ps>(l-Bws))

VmTPm*Tstd/(Pstd*Tm)

85.49*Cp'<SQRT(Delta P)>*SQRT(Ts/(Ps1Ms))

Md'(l-Bws) + IS.O'Bws

0.44*(%CO2) + 0.32*(%O2) + 0.28*(%N2 t- ftCO)

Vwc(std)/(Vwc(std) + Vm(std))

0.047C7*(lmpml) + 0.04715*(Silica ml)

(3.14*(Dn/2)'(Dn/2))/144

Measured Parameters:

Name:

Standard Temperature

Standard Pressure

Barometric Pressure

Stack Static Pressure

Pilot Tube Coefficient

Nozzle Diameter

Meter Coefficient

Meter Volume

Sample Time

A vg. SQRT Pitot Pressure

Avg. Orifice Pressure

Avg. Stack Temperature

Avg. Meter Temperature

Stack Temperature

Stack Pressure

Meter Temperature

Meter Pressure

Oxygen

Carbon Dioxide

Nitrogen /Carbon Monoxide

Impinger Water

Silica Water

Symbol:

Tstd

Pstd

Pbar

Pstatic

CP
Dn

Y

Vm

Time

<SQRT(Delta P)>

<Delta H>

<Tstk>

<Tm>

Ts

Ps

Tm

Pm

%02

7.CO2

foN2 + ?t.CO

Imp ml

Silica ml

Value:

528

29.92

30.45

-0.03

0.84

0.629

1.0003

76.068

60

0.252

5.73

351.0

74.8

811.0

30.45

534.8

30.87

3.63

12.8

83.57

118.8

18.7

Units:

degrees Rankine

inches mercury

inches mercury

inches water

dimensionless

inches

dimensionless

cubic feet

minutes

inches water

inches water

degrees Fahrenheit

degrees Fahrenheit

degrees Rankine

inches mercury

degrees Rankine

inches mercury

%

%

%
milliiiters

milliJiters

Equation:

<Tstk> + 460

Pbar + (Pstatic/ 13.6)

<Tm> + 460

Pbar + (<DeltaH>/ 13.6)
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VALID RESULTS, INC.: EPA Method 2: Volumetric Flow Rate Determination 20

Client: Longview Rbre
Date: 3/20/96
Operator: T. P., M. R.
Plant Location: Seattle, WA

Source: Boiler #1 (Natural Gas)

Run if: 1

Port ID#

S

W

<Average>

Point #

12
11
10

9

8
7

6

. 5

4

3

2
1

12
11

10
9

8

7

6

5
4

3

2
1

Barometric Pressure (P^): 30.25
Standard Temperature (Trt): 68
Standard Pressure (P ,̂): 29.92
Stack Static Pressure (P^s): -0.02

Fuel Type: Natural Gas

Time : 1457

% Stack

Inside Diam.

97.9

93.3

88.2

82.3

75.0

64.4

35.6

25.0

17.7

11.8

6.7

2.1

Port Depth
(inches)

4
4
4
4

4
4

4

4

4

4

4

4

Load: variable

Probe
Marks

27.3
26.2

24.9

23.5

21.8

19.3

12.5

9.9
8.2

6.8

5.6 .

4.5
:::::::::x::::::::::::::::::::::::::::::::::::::::::::o:::::̂ :::::::::::̂ :::::::::::̂ :̂ :̂ ::

&:-S:-:o:-S£>S Probe Marks -î jH^SS
ijgjgSSSS:;:;:; Repeated :;:|S:;S:;:;:;xj:3

Cyclonic

Zero Angle

<6

<5

<3

<3

<2

0

0

0
0

0

0

0

<6

<5
<3

<3

<2

0

0

0

0

0

0

0

Pilot Tube Coeff.(CB): 0.84
A Oxygen (°/,A): 7.13

/o Carbon Dioxide (%COj): 7.96
Moisture Content (%H£>): 1 3.07

Stack Diameter (De\Ds): 23.75

Stack Area (A.): 3.076

Pitot Tube
(Delta P)

0.020
0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.020

0.024

0.025

0.020

0.020

0.025
0.020

0.020

0.025

0.020

0.020

0.020

0.025

0.020

0.025

0.020

Stack Temp.

(T.) Deg F

256

260

266

287

279

281

284

283
283

279

269

260

258

261

268
269

274

278

283

284

283

278

271

263

<272.4>

SORT
(Delta P)
0.1414

0.1414

0.1414
0.1414

0.14U

0.1414

0.1414

0.1414

0.1414

0.1549

0.1581

0.1414

0.1414

0.1581
0.1414

0.1414

0.1581
0.1414

0.1414

0.1414

0.1581

0.1414

0.1581
0.1414

<0.145>

Molecular Weight Wet (MW.) = ((0.44(%CO,) + 0.32(%02) + 0.28(%CO + %N!))*(100-%H!0) + 0.18(%HP))

MW. = 28.05 Lb/Lb-Mole

Stack Gas Velocity (V.) = (85.49*C/(SQRT(Delta P))'(SQRT((T. + 460)/((Pb. + P..J13.6XMW.)))

V, = 9.67 Feet per Second

Corrected Stack Gas Volumetric Row Rate (Q.) = (60*((100-%H20)/100)*V.*A.*((T« + 460)/(T, + 460))-(PyPcd))

QKC«O = 1J31 Standard Dry Cubic Feet per Minute

Actual Cubic Feet per Second = 60*V,*A,

Q«.««o = 1,785 Actual Cubic Feet per Minute

LFC000384



VALID RESULTS, INC.: EPA Method 2: Volumetric Flow Rate Determination

Client: Longview Rbre

Date: 3/20/96

Operator: T. P., M. R.

Plant Location : Seattle, WA

Source: Boiler #1 (Natural Gas)

Run#: 2

Port ID#

W

S

<Average>

Point #

' 12
11
10

9

8

7

6

5

4

3

2

1

12

11

10

9

8

7

. ...&
5

4

3

2

1

Barometric Pressure (PbJ: 30.25

Standard Temperature (T.J: 68

Standard Pressure (PJ: 29.92

Stack Static Pressure (P ,̂): -0.04

Fuel Type: Natural Gas

Time : 16:13

% Stack

Inside Diam.

97.9

93.3

88.2

82.3

75.0

64.4

35.6

25.0

17.7

11.8

6.7

2.1

Port Depth,

(inches)

4
4
4

4

4

4

4

4

4

4

4

4

Load: variable

Probe

Marks

27.25

26.16

24.95

23.55

21.81

19.30

12.46

9.94

8.20

6.80

5.59

4.50

Probe Marks

Repeated

Cydonic

Zero Angle

<6
<5

<3

<3

<2

0

0

0

0

0

0

0

<6

<5

<3

<3

<2

0

. 0.
0

0

0

0

0

Pitot Tube Coeff. (CJ: 0.84

/«> Oxygen (%0t): 4.41

/o Carbon Dioxide (%CO2): 9.49

Moisture Content (VoH/)): 1 4.85

Stack Diameter (De\Ds): 23.75

Stack Area (A.): 3.076

Pitot Tube

(Delta P)

0.040

0.050

0.040

0.040

0.050

0.040

0.040

0.030

0.030

0.030

0.030

0.020

0.050

0.060

0.060

0.060

0.060

0.060

. . 0.050

0.040

0.030

0.030

0.030

0.020

Stack Temp.

(T.) Deg F

254

253

257

259

260

256

257

255

256

258

250

248

288

288

290

290

290

293

.295

297

296

294

274

263

<271.7>

SORT

(Delta P)

0.2000

0.2236

0.2000

0.2000

0.2236

0.2000

0.2000

0.1732

0.1732

0.1732

0.1732

0.1414

0.2236

0.2449

0.2449

0.2449

0.2449

0.2449

02236

0.2000

0.1732

0.1732

0.1732

0.1414

<0.201>

Molecular Weight Wet (MW.) = ((0.44(%CO,) + 0.32(%0S) + 0.28(%CO + %N8))*(100-%H20) + 0.18(%H20))

MW. = 27.96 Lb/Lb-Mole

Stack Gas Velocity (VJ = (85.49'Cp'(SQRT(Delta P))'(SQRT((T. + 460)/((P,» +

V. = 1343 Feet per Second

Corrected Stack Gas Volumetric Row Rate (Q.) = (60'((100-%H2O)/100)*V.'A,'((Tttl + 460)/(T, + 460))*(P/PJ)

QWWI = 1,540 Standard Dry Cubic Feet per Minute

Actual Cubic Feet per Second = 60*V.*Aa
<

QH«U«I = 2,479 Actual Cubic Feet per Minute

LFC000385



VALID RESULTS, INC.: EPA Method 2: Volumetric Flow Rate Determination 22

Client: Longview Rbre

Date: 3/20/96

Operator: T. P., M. R.

Plant Location: Seattle, WA

Source: Boiler #1 (Natural Gas)

Run #: 3

Port ID#

W

S

<Average>

Point #

12
• 11

10
9

8

7

6

5

4

3

2

1

12

11

10

9

8

7

6

5

' 4

3

2

1

Barometric Pressure (Pt«): 30.25

Standard Temperature (TM): 68

Standard Pressure (P.J: 29.92

Stack Static Pressure (?«,„): -0.06

Fuel Type: Natural Gas

Time : 18:06

% Stack

Inside Diam.

97.9

93.3

88.2

82.3

75.0

64.4

35.6

25.0

17.7

11.8

6.7

2.1

Port Depth

(inches)

4
4

r 4
4

4

4

4

4

4

4

4

4

Load: variable

Probe

Marks

27.25

26.16

24.95

23.55

21.81

19.30

L 12.46

9.94

8.20

6.80

5.59

4.50

XvX&i&SS* Probe Marks xxSx'Sxxix

H;Hj:xS:;:xSx Repeated S&v'SSxv':

Cyclonic

Zero Angle

<6
<5
<3
<3
<2
0
0
0
0
0
0
0

<6
<5
<3
<3
<2
0
0
0
0
0
0

0

Prtot Tube Coeff. (C.): 0.84

/« Oxygen (%02): 4.74

k Carbon Dioxide <%C02): 9.26

Moisture Content (%H20): 15.05

Stack Diameter (De\Ds): 23.75

Stack Area (A.): 3.076

PHot Tube

(Delta P)

0.060

0.060

0.060

0.060

0.060

0.060

0.060

0.050

0.050

0.040

0.030

0.030

0.050

0.050

0.060

0.060

0.050

0.060

0.060

0.050

0.040

0.050

0.040

0.040

Stack Temp.

(T.) Deg F

288
285
286
291
294
294
296
300
302
302
294
270

287
287
286
290
299
298
298
296
298
291
278
267

<290.7>

SORT

(Delta P)

0.2449

0.2449

0.2449

0.2449

0.2449

0.2449

0.2449

0.2236

0.2236

0.2000

0.1732

0.1732

0.2236

0.2236

0.2449

0.2449

0.2236

0.2449

0.2449

0.2236

0.2000

0.2236

0.2000

0.2000

<0.225>

Molecular Weight Wet (MW.) = ((0.44(%CO,) + 0.32(%O2) + 0.28(%CO +

MW« = 27.91 Lb/Lb-Mole

+ 0.18(%H2O))

Stack Gas Velocity (V.) = (85.49*Cp'(SQRT(Delta P))'(SQRT((T. + 460)/((Pb. + P.,.J13.6r MW.)))

V. = 15.24 Feet per Second

Corrected Stack Gas Volumetric Row Rate (Q.) = (60*((100-%H!0)/100)*V.'A,*((Ttt + 460)/(T. + 460)V(P1/PJ)

Q.ICM = 1,699 Standard Dry Cubic Feet per Minute

Actual Cubic Feet per Second = 60*V.*A.

Actual Cubic Feet per -Minute

LFC000386



VALID RESULTS, EPA Method 2: Volumetric Flow Rate Determination 23

Client: Longview Rbre

Date: 3/21/96

Operator: T. P., M. R.

Plant Location: Seattle, WA

Source: Boiler #1 (#2 Fuel Oil)

Run #: 1

Port ID#

S

W

<Average>

Point #

12
11

10
9

. 8

7
6
5
4

3

2

1

12

11

10

9

8

7

6

5

4

3

2

• 1

Time :

% Stack

Inside Diam.

97.9

93.3

88.2

82.3

75.0

64.4

35.6

25.0

17.7

11.8

6.7

2.1

;:S;!;:;S:;;;:;:;:;:;:;:;:

Barometric Pressure (?„,): 30.45

Standard Temperature (TM): 68

Standard Pressure (PJ: 29.92

Stack Static Pressure (P.**): -0.03

Fuel Type: Natural Gas

14:27

Port Depth

(inches)

4

4

4

4

4

4

4

4

4

4

4

4

Probe Marks

Repeated

Load: variable

Probe

Marks

27.3

26.2

24.9

23.5

21.8

19.3

12.5

9.9

8.2

6.8

5.6

4.5

Wi£$$$A.
:::::::::::::::::x::::::::

HSî SSS:

Cyclonic

Zero Angle

<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5

<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5

Pilot Tube Coetf. (Cp): 0.84

/c Oxygen (%0Z): 3.81

/o Carbon Dioxide (%C02) : 1 2.62

Moisture Content (%H£>): 1 0.64

Stack Diameter (De\Ds): 23.75

Stack Area (A.): 3.076

Pitot Tube

(Delta P]

0.035

0.035

0.035

0.035

0.035

0.040

0.040

0.045

0.035

0.010
0.010

0.010

0.020

0.015

0.010

0.010
0.010

0.010

0.035

0.040

0.040

0.020

0.020

0.035

Stack Temp.

(T.) Deg F

331

351

351

350

348

349

350

350

345

330

300

283

315

333

334

334

336

351

352

351

344

344

335

335

<337.6>

SORT

(Delta P)

0.1871

0.1871

0.1871

0.1871

0.1871

0.2000

0.2000

0.2121

0.1871

0.1000

0.1000

0.1000

0.1414

0.1225

0.1000

0.1000

0.1000

0.1000

0.1871

0.2000

0.2000

0.1414

0.1414

0.1871

<0.156>

Molecular Weight Wet (MW,) = ((0.44(%C02) + 0.32(%OZ) + 0.28(%CO + %N2))*(100-%H,0) +

MW. = 28.88 Lb/Lb-Mole

0.18(%HJ0))

Stack Gas Velocity (V.) = (85.49*Cp*(SQRT(Delta P))'(SQRT((T. + 460)/((Pb. + P^l 3.6)' MW.)))

V. = 10.67 Feet per Second

Corrected Stack Gas Volumetric Flow Rate (Q.) = (60*((100-%H?O)/100)'V.'A.'((T«a + 460)/(T.

Q««i = 1,185 Standard Dry Cubic Feet per Minute

+ 460))'(P/PJ)

Actual Cubic Feet per Second = 60*V,*A,

Q.(.d,-i= 1,969 Actual Cubic Feet per Minute

LFC000387



VALID RESULTS, EPA Method 2: Volumetric Flow Rate Determination 24

Client: Longview Fibre

Date: 3/21/96

Operator: T. P., M. R.

Plant Location: Seattle, WA

Source: Boiler #1 (#2 Fuel Oil)

Run#: 2

Port ID#

S

w

<Average>

Point*

12
11
10
9
8
7
6
5

4

3

2

1

12

11

10

9

8

7

6

5

4 '

3

2

1

Barometric Pressure (P,,.): 30.40

Standard Temperature (To): 68

Standard Pressure (PJ: 29.92

Stack Static Pressure (P^): -0.04

Fuel Type: Diesel #2

Time : 16:30

% Stack

Inside Diam.

97.9

93.3

88.2

82.3

75.0

64.4

35.6

25.0

17.7

11.8
6.7

2.1

Port Depth

(inches)

4

4

4

4

4

4

4

4

4

4

4

4

•:£:£££:$:£:£:£: Probe Marks

::::S:::::::::::::::::;:::;::: Repeated

Load: variable

Probe

Marks

27.3
26.2
24.9
23.5
21.8
19.3
12.5
9.9

8.2

6.8

5.6

4.5

:::::::::::::S:::::::::::

Cyclonic

Zero Angle

<5
<5
<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5
<5

<5
<5

<5

<5
<5

<5

<5

<5

<5

<5

Pilot Tube Coeff. (Cp): 0.84

/0 Oxygen (%02): 3.50

/o Carbon Dioxide (%C02): 12:90

Moisture Content (%H20): 8.62

Stack Diameter (De\Ds): 23.75

Stack Area (A.): 3.076

Pilot Tube

(Delta P)

0.035

0.030

0.030

0.030

0.035

0.035

0.040

0.035

0.025

0.030

0.020

0.035

0.045

0.040

0.040

0.040

0.040

0.040

0.040

0.040

0.035

0.035

0.035

0.040

Stack Temp.

(T.) Deg F

300

330

332

340

344

347

347

341

322

273

282

280

310

326

345

345

369

372

365

347

347

286

275

264

<324.5>

SORT

(Delta P)

0.1871

0.1732

0.1732

0.1732

0.1871

0.1871

0.2000

0.1871

0.1581

0.1732

0.1414

L 0.1871

0.2121

0.2000

0.2000

0.2000

0.2000

0.2000

0.2000

0.2000

0.1871

0.1871

0.1871

0.2000

<0.188>

Molecular Weight Wet (MW.) = ((0.44(%C02) + 0.32(%02) + 0.28(%CO +

MW.= 29.15 Lb/Lb-Mole

+ 0.18(%H20))

Stack Gas Velocity (V.) = (85.49*Cp*(SQRT(Delta P))-(SQRT((T. + 460)/((Pb. +

V. = 12.70 Feet per Second

Corrected Stack Gas Volumetric Row Rate (Q.) = (60"((100-%H20)/100)*V.'A.*((Ta<l + 460)/(T. + 460))'{P./P,U))

Q.K»O = 1,465 Standard Dry Cubic Feet per Minute

Actual Cubic Feet per Second = 60*V,'A.

2,344 Actual Cubic Feet per Minute

LFC000388



• VALID RESULTS, EPA Method 2: Volumetric Flow Rate Determination 25

Client: Longview Rbre

Date: 3/21/96

Operator: T. P., M. R.

Plant Location: Seattle, WA

Source: Boiler #1 (#2 Fuel Oil)

Run #: 3

Port ID#

S

W

<Average>

Point #

12
11
10
9
8

7

6

5

' 4

3

2
1

12

11

10

9

8
7

6

5
4

3
2

1

Barometric Pressure (P,,.): 30.45

Standard Temperature (TJ: 68

Standard Pressure (P.J: 29.92

Stack Static Pressure (P.*,): -0.03

Fuel Type: Natural Gas

Time: 19:30

% Slack

Inside Diam.

97.9
93.3

88.2

82.3

75.0

64.4

35.6

25.0
17.7

11.8
6.7
2.1

Port Depth

(inches)

4
4
4
4

4

4 .

4

4

4
4

4
4

Probe Marks

Repeated

Load: variable

Probe

Marks

27.3
26.2

24.9

23.5
21.8

19.3

12.5

9.9

8.2

6.8

5.6

4.5

Cyclonic
Zero Angle

<5

<5

<5
<5

<5

<5

<5

<5
<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5
<5

<5

<5

<5

<5

Pitot Tube Coeff. (C,): 0.84

/c Oxygen (%02): 3.63
/«, Carbon Dioxide (%C02): 1 2.80

Moisture Content (%H80): 7.71

Stack Diameter (De\Ds): 23.75

Stack Area (A.): 3.076

Pilot Tube

(Delta P)

0.070

0.060

0.060
0.060
0.060

0.065

0.065

0.080

0.080

0.060
0.060

0.060

0.070

0.070

0.060

0.070

0.070

0.070

0.060
0.060

0.060

0.060

0.050

0.050

Stack Temp.

(T.) Deg F

345

358
358
360

360

359

358

358

356

333
332

318

339

360
363

362

364

363

363

363

362

341

338

311

<351.0>

SORT

(Delta P)

0.2646

0.2449
0.2449

0.2449

0.2449

0.2550

0.2550

0.282B

0.2828
0.2449

0.2449

0.2449

0.2646

0.2646

0.2449

0.2646

0.2646

0.2646

0.2449

0.2449

0.2449

0.2449

0.2236

0.2236

<0.252>

Molecular Weight Wet (MW.) = «0.44(%COO + 0.32(%02) + 0.28(%CO + %N2))'(100-%HZ0) + 0.18(%H!0)}

MW,= 29.25 Lb/Lb-Mole

Stack Gas Velocity (V.) = (85.49'Cp*(SQRT(Delta P))*(SQRT((T. + 460)/((Pbi, + Pmc/13.6)*MW.)))

V, = 17.27 Feet per Second

Corrected Stack Gas Volumetric How Rate (Q.) = (60*((100-%H20)/100)*V,*A/((TIB+ 460)/(T, + 460))*(P/P»))

Q*-> = 1,949 Standard Dry Cubic Feet per Minute

Actual Cubic Feet per Second = 60*V,*A.

3,187 Actual Cubic Feet per Minute

LFC000389



26

STACK GAS MOISTURE DETERMINATION

Longview Fibre
Seattle, WA

Boiler #1 (Natural Gas)

Date: 3/20/96 Load: variable
Time: 13:37-14:37 Test Run: 1

1. Uncorrected Meter Volume (VJ 29.356 cubic feet
2. Meter Factor (Yd) 1.0003
3. Barometric Pressure (Pb) - 30.25 " Hg
4. Meter Pressure (AH) 0.8 " H2O
5. Meter Temperature (TJ 43.0 F°
6. Std. Temperature (Tstd) 68.0 F°
7. Impinger H20 Gain (VJ 93.0 ml
8. Silica Gel Wt. Gain (VJ 6.7 gm
9. Moisture Vapor (VW6ld) 4.693 cubic feet

Std. Meter Volume (Vm!rtd) 31.225 cubic feet
Percent of H2O in Stack (% H2O) 13.07 %

WHERE,

Hg = Mercury

F = Degrees Fahrenheit
ml = milliliters

gm = grams
% = Percent

CALCULATIONS,

Moisture Vapor = ((0.04707' ml H,0) + (0.04715' mg Silica))

Std. Meter Vol. = Vmx Ya x (!«, + 460) x (Pb+ AH/13.6 )/(fT» + 460) x 29.92)

Stack Moisture = Moisture Vapor / Moisture Vapor t Std. Meter Vol.

LFC000390
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STACK GAS MOISTURE DETERMINATION

Date: 3/20/96
Time: 15:48-16:48

Longview Fibre
Seattle, WA

Boiler #1 (Natural Gas)

Load: variable
Test Run: 2

1. Uncorrected Meter Volume (VJ
2. Meter Factor (Yd)
3. Barometric Pressure (Pb)
4. Meter Pressure (AH)
5. Meter Temperature (TJ
6. Std. Temperature (Tstd)
7. Impirtger H20 Gain (VJ
8. Silica Gel Wt. Gain (VJ
9. Moisture Vapor (Vwstd)

Std. Meter Volume (Vm,td)
Percent of H2O in Stack (% H2O)

30.284 cubic feet
1.0003
30.25 " Hg

0.8 " H2O
42.7 F°
68.0 F°

114.4 ml
5.0 gm

5.621 cubic feet

32.231 cubic feet
14.85 %

WHERE,

Hg = Mercury
F = Degrees Fahrenheit

ml = milliliters
gm = grams
% = Percent

CALCULATIONS,

Moisture Vapor = ((0.0470T ml H,O) + (0.04715' mg Silica))

Std. Meter Vol. = V, x Yd x (1M + 460) x (Pb +
 AH/13.6 )/((Tm + 460) x 29.92)

Stack Moisture = Moisture Vapor / Moisture Vapor + Std. Meter Vol.

LFC000391
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STACK GAS MOISTURE DETERMINATION

Longview Fibre
Seattle, WA

Boiler #1 (Natural Gas)

Date: 3/20/96 Load: variable
Time: 17:43-18:43 Test Run: 3

1. Uncorrected Meter Volume (VJ 29.531 cubic feet
2. Meter Factor (Yd) 1.0003
3. Barometric Pressure (Pb) 30.25 " Hg
4. Meter Pressure (AH) 0.8 " H2O
5. Meter Temperature (TJ 43.7 F°
6. Std. Temperature (Tald) 68.0 F°
7. Impinger H20 Gain (VJ 113.1 ml
8. Silica Gel Wt. Gain (VJ 5.0 gm
9. Moisture Vapor (VWIld) .5.559 cubic feet

Std. Meter Volume (Vm,J 31.367 cubic feet
Percent of H2O in Stack (% H2O) 15.05 %

WHERE,

Hg = Mercury

F = Degrees Fahrenheit

ml = milliliters
gm = grams
% = Percent

CALCULATIONS,

Moisture Vapor = ((0.04707' ml H,O) + ( 0.04715' mg Silica))

Std. Meter Vol. = V rax Yd x (T«d + 460) x (Pb +
 AH/13.6 )/((T^ + 460) x 29.92)

Stack Moisture = Moisture Vapor / Moisture Vapor + Std. Meter Vol.

LFC000392
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STACK GAS MOISTURE DETERMINATION

Longview Fibre
Seattle, WA

Boiler #1 (#2 Fuel Oil)

Date: 3/21/96 Load: variable
Time: 13:38-15:02 Test Run: 1

1. Uncorrected Meter Volume (VJ 49.602 cubic feet
2. Meter Factor (Yd) 1.0003
3. Barometric Pressure (Pb) 30.45 " Hg
4. Meter Pressure (AH) 2.36 " H2O
5. Meter Temperature (TJ 70.0 F°
6. Std. Temperature (TBtd) 68.0 F°
7. Impinger H,0 Gain (VJ 108.9 ml
8. Silica Gel Wt. Gain (VJ 19.0 gm
9. Moisture Vapor (VW5td) 6.022 cubic feet

Std. Meter Volume (Vmald) 50.592 cubic feet
Percent of H2O in Stack (% H2O) 10.64 %

WHERE,

Hg = Mercury
F = Degrees Fahrenheit
ml = milliliters
gm = grams
% = Percent

CALCULATIONS,

Moisture Vapor = ((0.04707* m] H:O) + (0.04715' mg SUica))

Std. Meter Vol. = Vm x Ya x (T»i ^ 460) x (Pb +
 AH /13.6 ) / ((!„. -*• 460) x 29.92)

Stack Moisture = Moisture Vapor / Moisture Vapor + Std. Meter Vol.

LFC000393
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STACK GAS MOISTURE DETERMINATION

Longview Fibre

Seattle. WA

Boiler #1 (#2 Fuel Oil)

Date: 3/21/96 Load: variable

Time: 15:54-17:42 Test Run: 2

1. Uncorrected Meter Volume (VJ 57.788 cubic feet

2. Meter Factor (YJ 1.0003

3. Barometric Pressure (Pb) 30.40 " Hg

4. Meter Pressure (AH) 3.26 " H5O

5. Meter Temperature (TJ 73.2 F°

6. Std. Temperature (T5td) 68.0 F°

7. Impinger H20 Gain (VJ 113.1 ml

8. Silica Gel Wt. Gain (Vw) 4.4 gm

9. Moisture Vapor (Vwstd) 5.531 cubic feet

Std. Meter Volume (Vmrtd) 58.619 cubic feet

Percent of H2O in Stack (% H2O) 8.62 %

WHERE,

Hg = Mercury
F = Degrees Fahrenheit

ml = milliliters

gm = grams

% = Percent

CALCULATIONS,

Moisture Vapor = ((0.04707* ml H,O) + ( 0.04715' mg SUica))

Std. Meter Vol. = V. x Yd x (T^ -t 460) x (Pb + "H /13.6)/ ((J., 4 *60) x 29.92)

Stack Moisture = Moisture Vapor / Moisture Vapor + Std. Meter Vol.

LFC000394
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STACK GAS MOISTURE DETERMINATION

Longview Fibre

Seattle, WA
Boiler #1 (#2 Fuel Oil)

Date: 3/21/96 Load: variable

Time: 18:50-20:04 Test Run: 3

1. Uncorrected Meter Volume (VJ 76.068 cubic feet

2. Meter Factor (Yd) 1.0003

3. Barometric Pressure (Pb) 30.45 " Hg
4. Meter Pressure (AH) 5.73 " H2O

5. Meter Temperature (TJ 74.8 F°

6. Std. Temperature (Tstd) 68.0 F°
7. Impinger H20 Gain (VJ 118.8 ml

8. Silica Gel Wt. Gain (V J 18.7 gm

9. Moisture Vapor (Vwltd) 6.474 cubic feet

Std. Meter Volume (Vm,J 77.512 cubic feet

Percent of H2O in Stack (% H2O) 7.71 %

WHERE,

Hg = Mercury
F = Degrees Fahrenheit

ml = milli liters

gm = grams

% = Percent

CALCULATIONS,

Moisture Vapor = ((0.04707* ml H£>) + (0.04715* mg Silica))

Std. Meter Vol. = Vmx Ydx (T* + 460) x (Pb+ AH/13.6 )/«!„ + 460) x 29.92)

Stack Moisture = Moisture Vapor / Moisture Vapor + Std. Meter Vol.

LFC000395
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VALID RESULTS, INC.: M3A O2 Raw Field Data Averages and Bias Calibration Corrections

Client:

Date:

Operator:

Plant Location:

Source:

Longview Fibre

3/20/96

T.P..M.R.
Seattle, WA
Boiler SI (Natural Gas)

Percent Oxygen Concentration

Actual Calibration Value 5.00 Run 1

Zero

Calibration

0.00

5.00

Runl

Time: 13:37-14:37
Avg. Meas <7.13>

Zero

Calibration

0.00

5.00

7.13 Bias Corrected Average

<0.00> Average Zero Bias
<5.00> Average Cal. Bias

Run 2

Time: 15:48-16:48
Avg. Meas <4.41>

0.00Zero
Calibration 5.00

Bias Corrected Average

<0.00> Average Zero Bias

<5.00> Average CaL Bias

Run 3

Time: 17:43-18:43
Avg. Meas <4.74>

Zero
Calibration

0.00

5.00

Bias Corrected Average

<0.00> Average Zero Bias
<5.00> Average Cal. Bias

Bias Corrected Average of Test Runs 1, 2, & 3. <5.43>

LFC000396



VALID RESULTS, INC.: M3A CO2 Raw Field Data Averages and Bias Calibration Corrections
33

Client:

Date:

Operator:

Plant Location:

Source:

Longview Fibre

3/20/96

T. P., M. R.

Seattle, WA

Boiler #1 (Natural Gas)

Percent Carbon Dioxide Concentration

Actual Calibration Value 6.00 Run 1

Zero 0.00

Calibration 6.18

Runl

Time: 13:37-14:37

Avg. Meas <8.21>

Zero 0.00

Calibration 6.20

7.96 Bias Corrected Average

<0.00> Average Zero Bias

<6.19> Average Cal. Bias

Run 2

Time: 15:48-16:48

Avg. Meas <9.87>

Zero 0.00

Calibration 6.28

9.49 Bias Corrected Average

<0.00> Average Zero Bias

<6.24> Average Cal. Bias

Run 3

Time: 17:43-18:43

Avg. Meas <9.63>

Zero 0.00

Calibration 6.20

Bias Corrected Average

<0.00> Average Zero Bias

<6.24> Average Cal. Bias

Bias Corrected Average of Test Runs I, 2, & 3. <8.90>

LFC000397



VALID RESULTS, INC.: M6C SO2Raw Field Data Averages and Bias Calibration Corrections

Client:

Date:

Operator:

Plant Location:

Source:

Longview Fibre
3/20/96

T.P.. M. R.
Seattle, WA

Boiler #1 (Natural Gasl

34

Parts per Million Sulfur Dioxide Concentration

Actual Calibration Value

Zero 0.0

Calibration 24.9

Runl

Time: 13:37-14:37
Avg. Meas -<0.12>

Zero -0.4
Calibration 20.6

Zero Adjust 0.0
Calibration Adjust 23.8

Run 2

Time: 15:48-16:48

Avg. Meas <0.49>

Zero -0.5

Calibration 22.8

25.7

0.09 Bias Corrected Average

-<0.20> Average Zero Bias
<22.75> Average Cal. Bias

Bias Corrected Average

-<0.25> Average Zero Bias

<23.30> Average Cal. Bias

Run 3

Time: 17:43-18:43

Avg. Meas

Zero -0.6

Calibration 23.6

Bias Corrected Average

-<0.55> Average Zero Bias

<23.20> Average Cal. Bias

Bias Corrected Average of Test Runs 1,2, & 3. <0.46>

LFC000398



VALID RESULTS, INC.: M7E NO, Raw Field Data Averages and Bias Calibration Corrections

Client:

Date:

Operator:

Plant Location:

Source:

Longvicw Fibre
3/20/96
T. P.. M. R.
Seattle. WA

Boiler S\ (Natural Gas)

35

Parts per Million Oxides of Nitrogen Concentration

Actual Calibration Value

Zero 0.09
Calibration 12.9

Runl

Time: 13:37-14:37
Avg. Meas <19.99>

Zero 0.09
Calibration 12.3

13.0

20.68 Bias Corrected Average

. <0.09> Average Zero Bias
<12.60> Average Cal. Bias

Run 2

Time: 15:48-16:48

Avg. Meas <19.48>

0.08Zero
Calibration 12.98

20.09 Bias Corrected Average

<0.09> Average Zero Bias
<12.64> Average Cal. Bias

Run 3

Time: 17:43-18:43
Avg. Meas <19.54>

0.06Zero
Calibration 12.58

19.91 Bias Corrected Average

<0.07> Average Zero Bias
<12.78> Average Cal. Bias

Bias Corrected Average of Test Runs 1, 2, & 3. <20.23>

LFC000399
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VALID RESULTS, INC.: M10 CO Raw Field Data Averages and Bias Calibration Corrections

Client:

Date:

Operator:

Plant Location:

Source:

Longview Fibre
3/20/96
T. P., M. R.

Seattle, WA

Boiler #1 (Natural Gas)

Parts per Million Carbon Monoxide Concentration

Actual Calibration Value 4.78 Runl

Zero
Calibration

0.0

5.4

Runl

Time: 13:37-14:37
Avg. Meas <8.73>

0.0Zero
Calibration 5.5

7.66 Bias Corrected Average

<0.00> Average Zero Bias
<5.45> Average Cal. Bias

Run 2

Time: 15:48-16:48

Avg. Meas <8.22>

Zero
Calibration

0.2
5.4

7.25 I Bias Corrected Average

<0.10> Average Zero Bias
<5.45> Average Cal. Bias

Run 3

Time: 17:43-18:43
Avg. Meas <4.28>

Zero
Calibration

0.4

5.4

3.73 Bias Corrected Average

<0.30> Average Zero Bias
<5.40> Average Cal. Bias

Bias Corrected Average of Test Runs 1,2, & 3.

LFC000400



VALID RESULTS, INC.: M25A TOC Raw Field Data Averages and Bias Calibration Corrections

Client:

Date:

Operator:

Plant Location:

Source:

Longview Fibre
3/20/96
T. P.. M. R.
Seattle. WA

Boiler 91 (Natural Gas)

37

Parts per Million Total Organic Carbon Concentration (Bias Corrected Average * 3)

Actual Calibration Value 3.3 Run 1

Zero
Calibration

0.0
3.6

Runl

Time: 13:37-14:37
Avg. Meas <1.32>

0.4Zero
Calibration 3.6

Zero Adjust 0.0
Calibration Adjust 3.6

Run 2

Time: 15:48-16:48
Avg. Meas <1.03>

0.2Zero
Calibration

Zero Adjust

3.2

0

Calibration Adjust 3.2

Run 3

Time: 17:43-18:43

Avg. Meas <1.13>

Zero
Calibration

0.8
4.9

1.09 Bias Corrected Average

<0.20> Average Zero Bias
<3.60> Average Cal. Bias

0.93 [Bias Corrected Average

<0.10> Average Zero Bias
<3.40> Average Cal. Bias

1.17 [[Bias Corrected Average (initial)
0.27 (Bias Corrected Average (final)

<0.40> Average Zero Bias
<4.05> Average Cal. Bias

Corrected Average of Test Runs 1,2, & 3 (initial).

LFC000401



VALID RESULTS, INC.: M3A O2 Raw Field Data Averages and Bias Calibration Corrections

Client:

Date:

Operator:

Plant Location:

Source:

Longview Fibre

T. P.. M. R.

Seattle. WA

Boiler II (92 Fuel OiD

38

Percent Oxygen Concentration

Actual Calibration Value 11.9 Runl

Zero 0.00
Calibration 11.90

Runl

Time: 13:38-14:38
Avg. Meas <3.79>

Zero 0.00
Calibration 11.80

3.81 Bias Corrected Average

<0.00> Average Zero Bias
<11.85> Average Cal. Bias

Run 2

Time: 17:05-18:05
Avg. Meas <3.47>

0.00Zero
Calibration 11.80

3.50 Bias Corrected Average

<0.00> Average Zero Bias

<11.80> Average Cal. Bias

Run 3

Time: 18:50-19:50

Avg. Meas <3.58>

Zero

Calibration
0.00

11.70

Bias Corrected Average

<0.00> Average Zero Bias

<11.75> Average Cal. Bias

Bias Corrected Average of Test Runs 1,2, & 3. <3.65>

LFC000402



VALID RESULTS, INC.: M3A CO2 Raw Field Data Averages and Bias Calibration Corrections 39

Client:
Date:
Operator:
Plant Location:
Source:

Long view Fibre

3/21/96

T. P., M. R.
Seattle, WA

Boiler 91(92 Fuel Oil)

Percent Carbon Dioxide Concentration

Actual Calibration Value 6.00

Zero
Calibration

0.00
6.00

Runl

Time: 13:38-14:38
Avg. Meas <12.57>

Zero 0.02
Calibration 5.96

12.62 Bias Corrected Average

<0.01> Average Zero Bias
<5.98> Average Cal. Bias

Run 2

Time: 17:05-18:05
Avg. Meas <12.63>

Zero 0.02
Calibration 6.00

12.90 Bias Corrected Average

<0.02> Average Zero Bias
<5.98> Average Ca). Bias

Run 3

Time: 18:50-19:50

Avg. Meas <12.75>

Zero 0.00

Calibration 5.%

Bias Corrected Average

<0.01> Average Zero Bias

<5.98> Average Cal. Bias

Bias Corrected Average of Test Runs 1,2, & 3. <12.77>

LFC000403
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VALID RESULTS, INC.: M6C SO2 Raw Field Data Averages and Bias Calibration Corrections

Client:

Dale:

Operator:

Plant Location:

Source:

Longview Fibre
3/21/96

T.P..M.R.
Seattle, WA
Boiler »(g2 Fuel Oil)

Parts per Million Sulfur Dioxide Concentration

Actual Calibration Value

Zero 0.0

Calibration 186.8

Runl

Time: 13:38-14:38
Avg. Meas <152.3>

0.4Zero
Calibration 184.8

187.0

153.25 JBias Corrected Average

<0.20> Average Zero Bias
<185.80> Average Cal. Bias

Run 2

Time: 17:05-18:06
Avg. Meas <156.4>

Zero 1.8
Calibration 186.1

157.53 Bias Corrected Average

<1.10> Average Zero Bias
<185.45> Average Cal. Bias

Run 3

Time: 18:50-19:50
Avg. Meas <156.5>

Zero 1.4

Calibration 183.4

Bias Corrected Average

<1.60> Average Zero Bias
<184.75> Average Cal. Bias

Bias Conerted Average of Test Runs 1,2, & 3. <156.31>

LFC000404
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VALID RESULTS, INC: M7E NOX Raw Field Data Averages and Bias Calibration Corrections

Client:

Date:

Operator:

Plant Location:

Source:

Longview Fibre

3/21/96

T. P.. M. R.
Seattle,_WA

Boiler 91 (92 Fuel Oil)

Parts per Million Oxides of Nitrogen Concentration

Actual Calibration Value

Zero 0.1
Calibration 44.2

Runl

Time: 13:38-14:38
Avg. Meas <39.5>

Zero 0.07
Calibration 43.5

Zero Adjust 0.07

Calibration Adjust 44.4

Run 2

Time: 17:05-18:05
Avg. Meas <33.5>

Zero 0.06

Calibration 44.9

Run 3

Time: 18:50-19:50

Avg. Meas <44.0>

Zero 0.05

Calibration 45.5

45.0

| 40.53 [Bias Corrected Average

<0.09> Average Zero Bias
<43.85> Average Cal. Bias

33.74 Bias Corrected Average

<0.07> Average Zero Bias

44.65> Average Cal. Bias

43.80 [Bias Corrected Average

<0.06> Average Zero Bias

<45.20> Average Cal. Bias

Bias Corrected Average of Test Runs 1, 2, & 3. <39.36>

LFC000405
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VALID RESULTS, INC: M10 CO Raw Field Data Averages and Bias Calibration Corrections

Client:

Date:

Operator:

Plant Location:

Source:

Longview Fibre

3/21/96
T. P.. M. R.

Seattle, WA
Boiler El (S2 Fuel Oil)

Parts per Million Carbon Monoxide Concentration

Actual Calibration Value 4.78

Zero

Calibration

0.4

5.4

Runl

Time: 13:38-14:38
Avg. Meas <0.24>

0.5Zero
Calibration 5.2

-0.21 Bias Corrected Average

<0.45> Average Zero Bias

c5.30> Average Cal. Bias

Run 2

Time: 17:05-18:05
Avg. Meas <0.25>

Zero

Calibration

0.8
5.6

Bias Corrected Average

<0.65> Average Zero Bias

<5.40> Average Cal. Bias

Run 3

Time: 18:50-19:50

Avg. Meas <0.30>

0.7Zero

Calibration 5.7

Bias Corrected Average

<0.75> Average Zero Bias

<5.65> AverageCal. Bias

Average of Test Runs 1,2, & 3 (< DeL Limit).

LFC000406
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VALID RESULTS, INC.: M25A TOC Raw Field Data Averages and Bias Calibration Corrections

Client:

Date:

Operator:

Plant Location:

Source:

Longview Fibre

T. P., M. R.

Seattle, WA

Boiler ffl (#2 Fuel Oil)

Parts per Million Total Organic Carbon Concentration (Bias Corrected Average * 3)

Actual Calibration Value 3.3

Zero

Calibration 3.4

Runl

Time: 13:38-14:38
Avg. Meas <0.34>

Zero

Calibration
0.2
3.3

0.24 Bias Corrected Average

<0.10> Average Zero Bias

<3.35> Average Cal. Bias

Run 2

Time: 17:05-18:05

Avg. Meas <0.48>

Zero

Calibration

0.2
3.4

Bias Corrected Average

<0.20> Average Zero Bias

<3.35> Average Cal. Bias

Run 3

Time: 18:50-19:50

Avg. Meas <0.20>

-05Zero
Calibration 2.6

0.37 | Bias Corrected Average

-<0.15> Average Zero Bias

<3.00> Average Cal. Bias

Bias Corrected Average of Test Runs 1,2, & 3. <0.30>

LFC000407



VALID RESULTS, INC.: EPA Method 6C: Sulfur Dioxide (SO2) Emission Rate Calculation Sheet

Client:

Date:

Operator:
Plant Location:

Source:

Standard Pressure

Longview Fibre
3/20/96
T. P.. M. R.

Seattle. WA

Boiler #1 (Natural Gas)

29.92
Standard Temperature (Toa): 68

Test
Run

Number

1

2

3

<Average>

Barometric
Pressure

(P*.) "Hg
30.25

30.25

30.25

<30.25>

Stack Gas
Volumetric Flow Rate

(dsct/m)

1,131

1,540

1,699

<1,457>

SO2
Concentration

(ppm)

0.09

0.81

0.48

0,
Concentration

(%)
7.13

4.41

4.74

<0.46> | <5.43>

SO2

Concentration
(ppm) @ 3% O2

0.12

0.68

0.53

<0.51>

S02

Concentration
(mg/dscm)

0.12
i.oa
0.64

<0.61>

SO2
Concentration

(Ib/dscO
7.47E-09

6.73E-08

3.99E-08

<3.82E-08>

SO2
Emission Rale

(Ib/hour)

0.00051

0.00622

0.00407

<O.00360>

S02

Emission Rate
(tons/year)

0.00223

0.02724

0.01783

<0.01577>

SO2
Emission Rate
(Ibs/MMBtu)

0.00010

0.00074

0.00045

<0.00043>

Stack Gas Volumetric Flow Rate (dscfAn) = calculated on Volumetric Flow Rate Calculation Sheet

SO2 Concentration (ppm) = bias calibration corrected value

SO2 Concentration (ppm ® 3% O ,) = (ppm) ' ((20.9 - 3.0)/(20.9- stack O ,)

SO2Concentration (mg/dscm) = «ppm)'(64 07 g/g-mole)'(41,500)/(1,000.000))
by 40CFR60, SubpartA. Section 60.45, Paragraph F(2)

SO2 Concentration (Ib/dscf) = ((mg/dscm)'(0.01543grains/mg)/((7,000grainsAb)'(35.32 cubic feet/tubicmeter)))

SO2 Emission Rate (Ib/hr) = ((lb/Uscl)'(dsctAn)'60 min/hr))

SO2 Emission Rate (tons/yr) = ((lb/hr)'(24 hr/day)'(365 day/yr)/(2,000 IMon))

SO2 Emission Rate (Ibs/MMBtu) = ((lb/dsct)'(8,7W)-(20.9)/(20.9 - Stack Oxygen)

dry standard cubic feet per minute

parts per million

parts per million at three percent oxygen

milligrams per dry standard cubic meter

pounds per dry standard cubic toot

pounds per hour

tons per year

pounds per million Btu

LFC000408



VALID RESULTS, INC.: EPA Method 7E: Oxides of Nitrogen (NO.) Emission Rate Calculation Sheet

Client:

Dale:

Operator:
Plant Location:
Source:

Standard Pressure (Pon):

Longview Fibre

3/20/96

T. P..M. R.

Seattle. WA
Boiler #1 (Natural Gas)

29.92

Standard Temperature (JM): 68

Test
Run

Number
1

2

3

<Average>

Barometric
Pressure
(P«) "Hg

30.25

30.25

30.25

^ <30.25>

Stack Gas
Volumetric Row Rate

(dscf/m)

1.131

1,540

1,699

<1,457>

NO.
Concentration

(ppm)
20.7

20.1

19.9

<20.2>

0,
Concentration

(%)
7.13
4.41

4.74

<5.43>

NO.
Concentration

(ppm) © 3% O2

26.9

21. B
22.0

<23.6>

NO.
Concentration

(mg/dscm)
39.5

38.4

38.0^

<38.6>

NO.
Concentration

(Ib/dscf)

2.46E-06

2.39E-06
2.37E-06

<2.41E-06>

NO,
Emission Rate

(Ib/hour)

0.167

0.221

0.242

<0.210>

NO.
Emission Rate

(tons/year)
0.731

0.968

1.060

<0.920>

NOx
Emission Rate
(Ibs/MMBtu)

0.03252

0.02638
0.02670

<0.02853>

Stack Gas Volumetric Flow Hate (dscl/m) = calculated on Volumetric Flow Rate Calculation Sheet

NO , Concentration (ppm) = bias calibration corrected value

NO , Concentration (ppm @ 3% O , ) = (ppm) ' ((20.9 - 3.0)/(20.9- stack O , )

NO , Concentration (mg/dscm) = ((ppm)'(46.01 g/g-mole)'(41.500)/(l,000.000))
by 40CFR60. Subpart A, Section 60.45. Paragraph F(2)

NO . Concentration (Ib/dsct) = ((mg/dscm)'(0.0l543 grains/mg)/((7000 grainsflb)'(35.32 cubic feet/cubic meter)))

NO , Emission Rate (Ib/hr) = ((lb/dscf)*(dscf/m)'60 min/hr))

NO , Emission Rate (tons/yr) = ((lbJhr)'(24 hr/day)'(365 day/yr)/(2000 Ib/ton))

NOx Emission Bate (Ibs/MMBtu) = ((lb/dscl)'(8,710)'(20.9)/(20.9 - Stack Oxygen) .

dry standard cubic teet per minute

parts per million

pans per million at three percent oxygen

milligrams per dry standard cubic meter

pounds per dry standard cubic loot

pounds per hour

tons per year

pounds per million Btu

LFC000409



VALID RESULTS, INC.: EPA Method 10: Carbon Monoxide (CO) Emission Rate Calculation Sheet

Client:
Dale:
Operator:
Plant Location:
Source:
Standard Pressure (Pstd):

Longview Fibre
3/20/96

T. P.. M. R.
Seattle. WA
Boiler ff1 (Natural Gas)
29.92

Standard Temperature (Tstd): 68

Test
Run

Number
1

2

3

<Average>

Barometric
Pressure

(P») "Hg
30,25
30.25

30,25

<30.25>

Stack Gas
Volumetric Flow Rate

(dscf/m)
1,131
1,540

,_ 1,699

<1,457>

CO
Concentration

(ppm)
7.66
7.25
3.73

<8.21>

0,
Concentration

(%)
7.13
4.41

4.74

<5.43>

CO
Concentration

(ppm) @ 3% O,
9.96
7.87
4.13

< .̂32>

CO
Concentration

(mg/dscm)
8.90

8.43
4.34

<7.22>

CO
Concentration

(Ib/dsd)
5.54E-07
5.25E-07

Z70E-07

<4.50E-07>

CO
Emission Rate

(Ib/hour)
0.038
0.049
0.028

<0.038>

CO
Emission Rate

(tons/year)
0.166
0.215

0.123

<0.168>

CO
Emission Hate
(Ibs/MMBtu)

0.00732
0.00580
0.00304

<0.00539>

Stack Gas Volumetric Flow Hate (dscf/tn) = calculated on Volumetric Flow Rate Calculation Sheet

CO Concentration (ppm) = bias calibration corrected value

CO Concentration (ppm @ 3% O,) = (ppm) ' ((20.9 - 3.0)/(20.9- stack O , )

CO Concentration (mg/dscm) = «ppm)'(28.01 gfrmole)"(41.500)/(1.000,000))
by 40CFR60, Subpart A, Section 60.45. Paragraph F(2)

CO Concentration (Ib/dscf) = ((mg/dscm)'(0.01543 grains/mg)/((7000 grains Ab)'(35.32 cubic leet/cubic meter)))

CO Emission Rate (Ib/hr) = ((lb/dscf)'(dsct/m)'60 min/hr))
i

CO Emission Rate (tons/yr) = ((lb/hr)'(24 hr/day)'(365 day/yr)/(2000 IMon))

CO Emission Rate (Ibs/MMBtu) = ((lb/dscl)'(8J10)'(20.9)/(20.9 - Stack Oxygen)

dry standard cubic feet per minute

pans per million

parts per million at three percent oxygen

milligrams per dry standard cubic meter

pounds per dry standard cubic foot

pounds per hour

tons per year

pounds per million Btu

LFC000410



VALID RESULTS, INC.: EPA Method 25A: Total Organic Carbon (TOC) Emission Rate Calculation Sheet

Client:
Dale:
Operator:

• Plant Location:
Source:

Standard Pressure (Prta):

Standard Temperature (T«,0): 68

Longview Fibre

3/20/96

T. P.. M. R.
Seattle. WA

Boiler ff1 (Natural Gas)

Test
Run

Number

1
2

3

<Average>

Barometric
Pressure

(P»,) °Hg
30.25

30.25
30.25

<30.25>

Stack Gas
Volumetric Flow Rate

(dscf/m)

1.131

1,540

1,699

<1,457>

TOC
Concentration

(ppm) Propane

3.3

2.8

3.5

<3.2>

0,
Concentration

(%)
7.13

4.41

4.74

TOC
Concentration

(ppm) @ 3% O2

4.3

3.0

3.9

<5.43> | <3.7>

TOC
Concentration

(mg/dscm)

6.0

5.1

6.4

<5.8>

TOC
Concentration

(Ib/dscl)

3.74E-07

3.18E-07

3.99E-07

<3.64E-07>

TOC
Emission Rate

(Ib/hour)

0.025

0.029

0.041

<0.032>

TOC
Emission Rate

(tons/year)

0.110

0.127

0.1 BO

<0.139>

TOC
Emission Rate
(Ibs/MMBlu)

0.00494

0.00351

0.00449

<O.OO431>

Stack Gas Volumetric Flow Rate (dsd/m) = calculated on Volumetric Flow Rate Calculation Sheet

TOC Concentration (ppm) = bias calibration corrected value " 3 (reported as propane)

TOC Concentration (ppm © 3% O,) = (ppm) ' ((20.9 - 3 0)/(20.9 - stack O ,)

• TOC Concentration (mg/dscm) = ((ppm)'(44.00 g/g-mole)'(41,500)/(1,000,000))
by 40CFR60, Subpart A. Section 60.45, Paragraph F(2)

TOC Concentration (Ib/dscl) = ((mg/dscm)"(0.01543 grains/mg)/((7.000 grains/lb)'(3532 cubic feet/cubic meter)))

TOC Emission Rate (Ib/hr) = ((lb/dscf)'(dscf/m)-60 min/hr))

TOC Emission Rate (tons/yr) = ((lb/hr)"(24 hr/day)'(365 day/yr)/(2.000 Ib/ton))

TOC Emission Rate (IbsMMB'tu) = ((lb/rjscl)f(S, 710)'(20.9)/(20.9 - Stack Oxygen)

dry standard cubic feet per minute

parts per million

parts per million at three percent oxygen

milligrams per dry standard cubic meter

pounds per dry standard cubic toot

pounds per hour

tons per year

pounds per million Btu

LFC000411



VALID RESULTS, INC.: EPA Method 6C: Sulfur Dioxide (SO2) Emission Rate Calculation Sheet

Client:

Date:
Operator:

Plant Location:

Source:

Standard Pressure

Standard Temperature

Longvlew Fibre
3/21/96

T. P.. M. R.
Seattle. WA

Boiler 11 (ff2 Fuel Oil)

29.92

68

Test
Run

Number

1

2

3

<Average>

Barometric
Pressure

(P*.) "Hg
30.45

30.40

30.45

Stack Gas
Volumetric Flow Rate

(cfscf/m)
1,185
1,465
1,949

<30.43> | <1,533>

SO2
Concentration

(ppm)
153.25

157.53

158.16

<1 56.31 >

0,
Concentration

(%)
3.81
3.50
3.63

<3.65>

S02
Concentration

(ppm) © 3% O,
160.51

162.06

163.93

<162.17>

SO2
Concentration

(mg/dscm)

203.71
209.40

210.23

<207.78>

SO2
Concentration

(Ib/dscf)

1.27E-05

1.30E-05
1.31E-05

<1.29E-05>

SO2
Emission Rate

(Ib/hour)
0.903

1.143

1.532

<1.193>

S02
Emission Rate

(tons/year)
3.955

5.006
6.710

<5.224>

SO2
Emission Rate
(Ibs/MMBtu)

0.1427

0.1435

0.1457

<0.1440>

Stack Gas Volumetric Flow Rate (dscf/m) = calculated on Volumetric Flow Rate Calculation Sheet

SO2 Concentration (ppm) = bias calibration corrected value

SO2 Concentration (ppm @ 3%O ,) = (ppm) ' ((20.9 - 3.0)/(20.9 - stack O ,)

SO2 Concentration (mg/dscm) = ((ppm)'(64.07g/g-mole)'(41,500)/(1,000,000))
by 40CFR60. SubpartA. Section 60.45. Paragraph F(2)

SO2 Concentration (Ib/dsc!) = ((mg/dscm)''(0.0'1543 grains/rng)/((7,000 grains/lb)"(35.32 cubic feet/cubic meter)))

SO2 Emission Rate (Ib/hr) = ((lb/dsct)'(dsct/m)-60 min/hr))

SO2 Emission Rate (tons/yr) = ((/b/tir)-(24 r\r/dayf(36$ day/yr)/(2.000 IMon))

SO2 Emission Rate (Ibs/MMBtu) = ((lb/dscf)'(9,190)'(20.S)/(20.9 - Stack Oxygen)

dry standard cubic leet per minute

parts per million

parts per million at three percent oxygen

milligrams per dry standard cubic meter

pounds per dry standard cubic foot

pounds per hour

tons per year

pounds per million Btu

*••so
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VALID RESULTS, INC.: EPA Method 7E: Oxides of Nitrogen (NO.) Emission Rate Calculation Sheet

Client:
Date:
Operator:
Plant Location:
Source:
Standard Pressure
Standard Temperature (T<a): 68

Longvlew Fibre
3/21/96

T. P.. M. R.
Seattle. WA
Boiler #1 (#2 Fuel Oil)

Test
Run

Number
1

2
3

<Average>

Barometric
Pressure
(P-) "Hg

30.45

30.40

30.45

<30.43>

Stack Gas
Volumetric Row Rate

(dscf/m)
1,185

1,465

1,949

<1,533>

NO,

Concentration

(ppm)

40.5

33.7

43.6

<39.3>

0,
Concentration

(%)
3.81

3.50

3.63

<3.65>

NO,
Concentration

(ppm) @ 3% O,
42.4

34.7

45.4

<40.B>

NO,
Concentration

(mg/dscm)
77.3

64.3

83.6

<75.1>

NO,
Concentration

(Ib/dscf)
4.81 E-06

4.01 E-OB

5.21 E-06

<4.68E-OB>

NO,
Emission Rate

(Ib/hour)
0.342

0.352

0.609

<0.434>

NO.
Emission Rate

(tons/year)
1.498

1.542

2.667

<1.9O2>

NOx
Emission Rate
(Ibs/MMBtu)

0.05406

0.04426

0.05794

<O.OS209>

Stack Gas Volumetric Flow Rate (dscl/tn) = calculated on Volumetric Flow Rate Calculation Sheet

NO , Concentration (ppm) = bias calibration corrected value

NO , Concentration (ppm @ 3% O , ) = (ppm) " ((20.9 - 3.0)^20.9 - stack O , )

NO , Concentration (mg/dscm) = ((ppm)'(46.01 g/g-mole)'(41.500)/(1.000,000))
by 40CFR60. SubpartA, Section 60.45, Paragraph F(2)

NO , Concentration (\b/dsd) = ((mgAJscm)'(O.Ol543 grains/mg)/((7.000 grains/lb)'(35.32 cubic feet/cubic meter)))

NO , Emission Rate (Ib/hr) = ((lbMscl)'(dscf/m)'60 min/hr))

NO . Emission Rate (tons/yr) = ((lbftr)'(24 hr/day)"(365 day/yr)/(2,OuO IbAon)) .

NOx Emission Rate (Ibs/MMBtu) = ((Ib/dscf)'(9.190)'(20.9)/(20.9 - Stack Oxygen)

dry standard cubic feet per minute

pans per million

parts per million at three percent oxygen

milligrams per dry standard cubic meter

pounds per dry standard cubic foot

pounds per hour

tons per year

pounds per million Btu

LFC000413



VALID RESULTS, INC.: EPA Method 10: Carbon Monoxide (CO) Emission Rate Calculation Sheet

Client:
Date:
Operator:
Plant Location:
Source:
Standard Pressure (Pstd):

Longvjew Fibre
3/21/96
T. P.. M. R.
Seattle. WA
Boiler »1 (#2 Fuel Oil)
29.92

Standard Temperature (Tstd): 68

Test
Run

Number
1
2

3

<Averageo

Barometric
Pressure

(P*,) "Hg
30.45
30.40
30.45

<30.43>

Stack Gas
Volumetric Flow Rate

(dscf/m)
1,185
1,465
1,949

<1,533>

CO
Concentration

(ppm)'
0.10

0.10
0.10

<0.10>

o,
Concentration

(%)
3.81
3.50

3.63

<3.65>

CO
Concentration

(ppm) @ 3% Oz

0.10

0.10
0.10

<0.10>

CO
Concentration

(mg/dscm)
0.12
0.12
0.12

<0.12>

CO
Concentration

(Ib/dscf)
7.47E-09
7.47E-09
7.47E-09

CO

Emission Rate
(Ib/hour)
0.001
0.001
0.001

<7.47E-O9> | <0.001>

CO
Emission Rate

(tons/year)
0.004

0.004
0.004

<0.004>

CO
Emission Rate
(Ibs/MMBtu)

0.00008

0.00008

0.00008

<0.00008>

* Reported CO concentration is analyzer detection limit (0.1 ppm).

Stack Gas Volumetric Flow Rate (dscf/m) = calculated on Volumetric Flow Rate Calculation Sheet

CO Concentration (ppm) = bias calibration corrected value

CO Concentration (ppm <s> 3% O , ) = (ppm) * ((20.9 - 3.0)/(20.9 • stack O ,)

CO Concentration (mg/dscm) = ((ppm)'(28.01 gft-mole)'(41,500)/(l.000.000))

by 40CFR60. Subpart A, Section 60.45. Paragraph F(2)

CO Concentration (Ib/dscl) = ((mg/dscm)''(0.01543 grains/mg)/((7.000 grainsAb)''(35.32 cubic feet/cubic meter)))

CO Emission Rate (Ib/hr) = ((lb/dscf)"(dscf/m)"60 min/hr))

CO Emission Rate (tons/yr) = ((lb/hr)'(24 hr/day)'(365 day/yr)/(2,000 IMon))

CO Emission Rate (Ibs/MMBtu) = ((lb/dscl)'(9.190)'(20.9)/(20.9 - Stack Oxygen)

dry standard cubic feet per minute

pans per million

parts per million at three percent oxygen

milligrams per dry standard cubic meter

pounds per dry standard cubic foot

pounds per hour

tons per year

pounds per million Btu

LFC000414



VALID RESULTS, INC.: EPA Method 25A: Total Organic Carbon (TOC) Emission Rate Calculation Sheet

Client:
Date:
Operator:

Plant Location:

Source:
Standard Pressure (Pm):

Standard Temperature (TBJ: 68

Longview Fibre
3/21/96
T. P..M. R.

Seattle, WA

Boiler #1 (#2 Fuel Oil)

Test
Run

Number

1
2

3

<Averageo

Barometric
Pressure
(P»0 "Hg

30.45

30.40

30.45

r~ <30.43>

Stack Gas
Volumetric Row Rate

(dscl/m)

1,185

1,465

1,949

<1,533>

TOC
Concentration

(ppm) Propane

0.7

0.9

1.1

<a.9>

0,
Concentration

(%)
3.81

3.50
3.63

<3.65>

TOC
Concentration

(ppm) @ 3% O,

0.7

0.9

1.1

<0.9>

TOC
Concentration

(mg/dscm)

1.3

1.6

2.0

<1.B>

TOC
Concentration

(Ib/dscO
8.10E-08

9.97E-08

1.25E-07

<1.02E-07>

TOC
Emission Hate'

(Ib/hour)
0.006

0.009

0.015

<0.010>

TOC
Emission Rate

(tons/year)

0.026
0.039

0.066

<0.044>

TOC
Emission Rate
(Ibs/MMBtu)

0.00091

0.00110
0.00139

•30.0011 3>

Stack Gas Volumetric How Hate (dscf/tn) = calculated on Volumetric Flow Rate Calculation Sheet

TOC Concentration (ppm) = bias calibration corrected value'3 (reported as propane)

TOC Concentration (ppm ® 3 % O t ) = (ppm) ' ((20.9 - 3.0)1(20.9 - stack O , )

TOC Concentration (mg/dscm) = ((ppm) '(44.00 g/g-mole) '(41,500 (̂1.000,000))
by 40CFR60. Subpart A. Section 60.45, Paragraph F(2)

TOC Concentration (Ib/dscf) = ((mg/dscm)'(0.01543 grains/mg)/((7.000 grains/lb)'(35.32 cubic feet/cubic meter)))

TOC Emission Rate (Ib/hr) = ((lb/dsct)'(dscf/m)'60 min/rir))

TOC Emission Rate (tons/yr) = ((lb/hr)'(24 hr/day)'(365 day/yr)/(2,000 IMon))

TOC Emission Rate (Ibs/MMBtu) = ((lb/dscf)'(9,190)'(20.9)/(20.9 - Stack Oxygen)

dry standard cubic feet per minute

parts per million

parts per million at three percent oxygen

milligrams per dry standard cubic meter

pounds per dry standard cubic foot

pounds per hour

tons pet year

pounds per million Btu
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APPENDIX B:

Field Data

Method 1 Sample Point Location

Method 2 Volumetric Flow Rate

Method 4 Stack Gas Moisture

Method 5 Particulate Matter

CEM Bias Calibrations

CEM Strip Chart Recordings

Visible Emission Observation Forms

VALID RESULTS, INC
5223 22nd Ave. N.E., Suite B • Seattle, WA 98105-5746 • Tel (206) 522-5665 • Fax (206) 524-4710
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VALID RESULTS , EPA Method 1 & 2: Sample Point Location and Volumetric Flow Rate Determination 277/*-

Client: ^iv1 irullv 1 ol"U
Date: 3 1/ ~2o / <\U>
Operator: ~rr\ |Y1£
Plant Location: '̂ .-.•XUi uJ H
Source: C^iu-ov""t?c<)£l«j ~ Be-tX_*i
Fuel Type : Kjjdtf 6no
Load Rating: \jGJvvcXv</
BaromGtric Pressure (Pbar):
Standard Temperature (Tstd): £&
Standard Pressure (Pstd): 2^-^T-
Stack Static Pressure (Pstatic):
Time: ._, — — r ti--u j

Run#: (C
Port ID#

Averages

Stack Diameter (De or Ds): Z5 . t S"
Upstream (A): to"
Downstream (B): ^l '
Minimum # Points: l-z-
Pitot Tube ID#: TZA ffc
Pitot Tube Coed. (Cp): Q'?-!
Pitot Cal Date:
Stack Temp TCID#: ?2A
TC Cal Date:
% Oxygen (%O2): •=? > ,
% Carbon Dioxide (%CO2): S" '/.
Moisture Content (%H2O): |t

//
//
//

I

^=
-.

1

X.

^

— ==:
/

,¥

]
rh

=^cr
(X
^^

^^^

Equivalent Diameter = Stack Diameter (Ds) or 2*Length*Width/(Length + Width)
Stack Area (As) = (1/4*PIE*(Ds)'(Ds)) or ((De)'(De))

Pre-TesJ^ Equipment Checklist: Pitot Tube Leak Check:
Pomt#

12
If
to
s
%
}
h

Ĵ
Z
1

iIMliililii

% Slack ID

:ii-:':-:-:;:::::::::;i::;

Port
Depth
J "

Probe
Marks

•-« M
&.t>
oj.9,
0 Z

12. S

2»- fe
23 ^
2H-T
^tp i
?>-/ 3

<TfT\
~\ 'jnt • ̂ 5

Cyclonic
Zero Angle

4-;
5
•5
%.
2.
/

5 ̂

iljii'ii&'i&jiii-iiilij!!!.

Pitot Tube
Delta P

V. •*"• '2
0 >- '*

Ci • < - ' i-
b.OZ
D. <-'2>
<i) c Z
(j.^'J-

V.-'i-
£> .0 ?

6'c'3>
O.vj^-
6 01-

Stack Temp.

Ts Deg F
z«52-

^ 7O

•2. ?j?

-2%"Z

Z-t-t-5

2 £"•££

!ii!i;H!:!!i!̂ !!i!!i!i:i!=i
Post-Test: Pitot Tube Leak Check:

SORT
(Delta P)

.

:h!j|:|:;:; hhhi:;::-

Stack Pressure (Ps) = Pbar + (Pstatic/13.6)

\ /

A =
/ ^ upstream

^H
B ^=

downstream

5^\,. -rJ*-̂  K
12 t<*"«\

/ \

Molecular Weight Wet (MWs) = ((0.44(%CO2) + 0.32(%O2) 4- 0.28(%CO + %N2))'(1-%H2O) + 18(%H2O))
Stack Gas Velocity (Vs) = (85.49*Cp'(SQRT(Delta P))*(Ts + 460)/(Ps'MWs))
Stack Gas Volumetric Flowrate = (60*(1-%H2O)'Vs'As'((Tstd + 460)/((Ts + 460))*(Ps/Pstd))

LFC000417
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VALID RESULTS, INC., EPA Method 2: Volumetric Flow Rate Determination
54

Client: •̂ A\ru>0 ^ i tx£
Date: 3/26/Ml*
Operator: T n(2.
Plant Location: <̂ zclUi |U/A

Source: (X:&.~1?«-.-ri,>- «L-ln
Run #: |

PortID*

5

W

Point #

™

t>
lo

f
f

7-
L

f"

i
•1
3,

1

(i.

/I

/P

1

J?

?

£

•5-

Y
3
z

I

<Average>

Time: »Ht*

% Stack

Inside Diam.

=7?-^

^.'3
%S 2
&7.3
^5.0
^y.V
35" L,

75 -C
IV!
OJ
fej
Z.I

^
>i

v /

Barometric Pressure (Pbar): ^ . 2 "f
Standard Temperature (Tstd):
Standard Pressure (Pstd):
Stack Static Pressure (Pstatic):- t .

68
29.92

Fuel Type: KAtJk^J (*s>

Port

Depth

r'

f1'

Load Rating: N/A

Probe

Marks

2* 3
71-. '̂
2N.^
2^ r
2!.?

112
12. r
15
8.2-

y
sry
H.H

ii
N

^

V

Cyclonic

Zero Angle

-*6
<r
<'•?
O
/z.

y
•

V

^ ii
v ii

V

Molecular Weight Wet (MWs) - ((0.4^

MWs =

K%C02) + 0.32(%02) + 0.28(%CO

Lb/Lb-Mole

Pilot Tube Coetf. (Cp): 0.84
% Oxygen (%O2): 7
% Carbon Dioxide (%C02): ?
Moisture Content (%H20): /£
Stack Diameter ( De\Ds) : 2 5 .^^
Stack Area (As):

Pilot Tube

(Delta P)

C-d^-

&OZ-
f.V'i-

C-Vl-
002,
O.O-L,
0.e?~>—
(?*& 2—

(?.G~Z—

tf.oiH
£ £l-S
0 01-

&t>*
&,OlT~

0<cZ-

C-c2-

c,o2<r
(A~L

C^Z-

C-ol

o.c? r
O'-'Z
^'CkT
CrCT-

Stack Temp.

(Ts) Deg F

2?&

26$
2£&
2-^
•z^y
Z.^1
•2&{
^3 .
'Zf'?
711
cF7
-zb£

i££
2^-/

Z6?

z^f
-??1/
27?

I'S ,̂
2^1
"7*6 3
7.̂ 5"

Z"?l
•ZfeS

SORT

(Delta P)

.

f %N2))*(100-%H20) + 0.18(%H2O))

Stack Gas Velocity (Vs) = (85.49'Cp*(SQRT(Delta P))*(SQRT((Ts + 460)/((Pbar + Pstatic/13.6)*MWs)))

Vs = Feet per Second

Corrected Stack Gas Volumetric Row Rate (Qs) = (60*({100-%H20)/100)*Vs*As*((Tstd + 460)/(Ts + 460))*(Ps/Pstd))

Qs(corr) = Standard Dry Cubic Feet per Minute

Actual Cubic Feet per Second = 60"Vs"As

Qs( actual) = Actual Cubic Feet per Minute

LFC000418



VALID RESULTS, INC.: EPA Method 2: Volumetric Flow Rate Determination

Client: LffY\c.i>;-ttJ> F;b re-
Date: \12jz i°*(c

Operator: f^. ,Y£
Plant Location:<~rcjj-ta; ( !A_,(X

Source: C_ \ f.c\ ^ < - ^>rc* >ns

Run #: 2-
Port ID#

rr

— >

Averages

Time: | [C(3
Point #

(2
• *
L£
9
6
7
(a

5
AI
3
2-

1

12
n
/o

â
7

^
û
j
i
i

iliî jlilillijiiijij:

% Stack ID

\
~ \̂

/
/'

\,
"\^
\

.̂

^~

iiii!i!:;|ii!|:|:i;!'i:!;i

Barometric Pressure (Pbar): S e e s
Standard Temperature (Tstd): ^
Standard Pressure (Pstd): =£9 £2.
Stack Static Pressure (Pstatic): -a c*t
FuelType: pj-,^r^ (S<v/>

Pitot Tube Coeff. (Cp): o f l ' / s s
% Oxygen (%02): 7
% Carbon Dioxide (%C02): 8
Moisture Content (%H20): /fc
Stack Area (As):

Load Rating: Pre-Test: Pitot Tube Leak Check «^
Port

Depth

^sT

^y5
 v-j

f7 Q
) ̂ **

"\
X^

\\

„•*

^

liMiiMiliiMili

Probe

Marks

/^
,

>V". j
-V1

V1

\
^

^•''

>v

^^ "•̂
X

Cyclonic

Zero Angle

/'
/^

^^

^^

,•

^^
^^

Prtot Tube

Delta P
o o^
r».o5

2j2il
o-o^
O-(J^

c> oH
^ o1*
0.^3.
6 - O S

&. 0 t>

& -{J^

£•*. 0 *--*'

0 0^,

C: 00

OMf

c-.c''

O.Clfi

o-oo

o.cS"

J£J
0£J

ft£j

>\<:>
(-, ^-

Stack Temp.

Ts Deg F
7 ^

Z-S 5
2-5 ")
7 .<<;

Z (J?C"

7!St£

J 51
S'̂

CX. -3(-i?
/1^~<O

*2_ *^^^

T,̂ S

2.F3
2-S8
-Z.1&

TSo
IdC

35 3
2SS
î
Zilto

5?V
2-T^

7-U "̂

SCflT

(Delta P)

ilfjiyjijijijijij
Post-Test: Pitot Tube Leak Check:

Molecular Weight Wet (MWs) = ((0.4^

MWs =

Stack Gas Velocity (Vs) = (85.49'Cp1

Stack Gas Volumetric Flow Rate (Qs

Qs =

»(%C02) + 0.32(%02) -i- 0.28(%CO + %N2))*(100-%H20) + 0.18(%H2O))

Lb/Lb-Mole

(SQRT(Delta P))'(SQRT(Ts + 460)/((Pbar+ Pstatic/13.6)'MWs))

Feet per Second

) = (60*(100-%H20)*Vs*As*((Tstd + 460)/((Ts + 460))'(Ps/Pstd))

Standard Dry Cubic Feet per Minute
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VALID RESULTS, INC.: EPA Method 2: Volumetric Flow Rate Determination

Client: L^-.c-^- fcb«
Date: 'iii&/c\(f
Operator: "I®?iv£

Plant Location : 1 ̂ ,-rlr u- A

Sou rce :C '• ecu o ^rw^s ca,s *</

Run #: ̂
Port ID#

oJ

Time: r^c*-*'

Point #

10

' :

I (>

3

2
1
U
S
u

3
-1
i-

|

a
1 1
IO

t(
g

7

i
6

. M
3

I

Averages

% Stack ID

\
\\

^>

^ ,
3
^^

/

/

"\

^/
/-^

y

Barometric Pressure (Pbar): 30 is

Standard Temperature (Tstd): L* 8.

Standard Pressure (Psld): 3R5L

Stack Static Pressure (Pstatic):-c c<u>

Pitot Tube Coeff. (Cp): o^ 56

% Oxygen (%O2): n i

% Carbon Dioxide (%C02): q <?

Moisture Content (%H20): /&
Fuel Type: \;;^v.'-^ im.5 Stack Area (As):

Load Rating: Pre-Test: Pitot Tube Leak Check

Port

Depth

^
~~

n Vi/^3c -̂v

^\
\
\

/'

mmmmmmmm

Probe

Marks

^X

,/

\
\^ x
>*

s "̂

/^
/^
\
\
\

^-^^

Cyclonic

Zero Angle
^ -̂•"

^

\^
\_

S

^=--

"\x
\

\

Pitot Tube

Delta P
O-oi-j
D ix-f
O&0

O /'.!.-

Q,aSg
c> /^^
6;.fcu

r̂  dS

cuaj
• '"-̂
r>J

C-.o^

o.o ••:
0.<9~5

CJ-CXP

0-tXff

'"> o*'.

dJ' O UJ

tJ.CO

CjBiJ
O-O4

c.<o
U.oQ

6^0M

Stack Temp.

Ts Deg F

ZJiS
58S

-I&LS
ifU
^f

Ẑ.qu
30?
362.
3o Z.
t.11
51-76

2^3
tgj
Xjiu'

Z qo
z^-^
Zf?>

2^5
ori(j
zw
*£}
•T\S>
,Q!.T

SORT
(Delta P)

ijiiiiiiiiiiiiiiiiliiiiilî iiililliiiî iiiiiiiiililiii
Post-Test: Pilot Tube Leak Check:

Molecular Weight Wet (MWs) = ((0.4^

MWs =

K%C02) + 0.32(%02) + 0.28(%CO + %N2))*(100-%H20) + 0.18(%H2O))

Lb/Lb-Mole

Stack Gas Velocity (Vs) = (85.49'Cp'(SQRT(Delta P))'(SQRT(Ts + 460)/((Pbar + Pstatic/13.6)*MWs))

Vs =

Slack Gas Volumetric Row Rate (Qs

Qs =

Feet per Second

= (60*(100-%H20)'Vs-As<((Tstd + 460)/((Ts -t- 460))'(Ps/Pstd))

Standard Dry Cubic Feet per Minute

LFC000420



FIELD DATA SHEET
METHOD 9 H

57

CLIENT: _

DATE: LOAD:
\JfV£ • J ALOCATION: it Oj

OPER: iYS2_ METER #: *J -4 * •

FUEL_

METER Yd:

RUN POINT

START

TIME CAS METER

te

m?
IMS. 10 S

METER TEMP. ("Fl

INLET

q?

ML

OUTLET

Ml

Ml

STACK TEMP

CF)

METER RATE

Idm)

IMP TEMP

33

SAMPLE PURGE

Int. Time

FINAL INITIAL NET

IMPING EB») U&\.H

INITIAL LEAK CHECK

I .Qt! i

IMPtNGER »2

Final

Sift.3 lill

IMP1NGEH »3 63-H

FINAL LEAK CHECK

0

"Hg

'Ha

IMPINGER /4 Tool Wgt/Vol H20 Contend

SnjCA GELWT

RUN

1*1

2

POINT

START

BN6-

MVfc

TIME

iloz

ISO"?

JlLi-
wn

If 21

GAS METER

ft"

ISMS-II
^-,_MM5

-15=1 £ 17
-\Lt-2.yi\f

T^/s-TsS
SAMPLE PURGE

Int. Time

9

Final

0

METER TEMP, («FI

INLET

In
liii
HI/
s^
c»u

OUTLET

MZ

Ml
cn
Uj

H '
liî &URi

IMPINGER *l

IMP1NGER 12

IMPINGER 13

IMPINGER /4

SIUCA oa wr

STACK TEMP

I'Fl

FINAL

METER RATE

Ictm)

0>^

D._5

0.^

•=>• •>'

INITIAL

IMP TEMP

(•F)

3>3

S3
3>
j>

33

NET

PUMP VAC

("Hgl

1

1

\

\

Barometric Press.

Corrected Moisture %
Volume

IMDAL LEAK CHECK

FINAL LEAK CHECK

ofmQ *Hfl

Totd WfWo) H20 Colvoud

RUN

If!

3

POINT

START

END

AVG.

TIME

iMn
M^Z

'437

GAS METER

tf

l̂ 1^ -(f-1?.

-na.oao

SAMPLE PURGE

Int. Time

@

Final

e

METER TEMP, |«F)

INLfT

L cp'
tn

/J^QJ

OUTLET

M 1

"-I 1

r^,0/
^^a*-i~^£.:̂ rn

IMPINGER »1

IMPINGER /2

IMPINGER 13

IMPINGER /4

SILICA GR WT

STACK TEMP

I*F)

FIMAL

METER RATE

Mm)

te • S

0 C

INmAL

IMPTEMP

123

53

S 2

NET

PUMP VAC

QJfJ

0 f

1

wB^Jfeî ^̂ fefliipî
Barometric Press.

*&&<>-
^^rtifadtii^to-^w ,,^wy^'''

Corrected
Moisture %

Volume

INTHAL LEAK CHECK

Cfm@ "Hfl

FINAL LEAK CHECK

cfmQ 'Ho

TotJ Wft/Vol H2O Colectad

ME-TH4WKS.XLS

LFC000421



FIELD DATA SHEET
METHOD * S

CLIENT: L0

DATE:

LOCATION:

LOAD: PS OPER: ftl? METER »:

58

FUEL: kJcv4 CIC.Q

METER Yd:/.(..003

RUM

l»l

1

POINT

START

END

AVO.

TIME

£22
£52
1252
VifO'3,

luCB

GAS METER

ft*

TTZS-ll

115. 110

111 .u-qS

~l "So. ? if 3

SAMPLE PURGE

Int. Time

0

Final

MET ER TEMP, ("F)

INLET

"Is
^iS

HH
Mu

OUTLET

HJ

SI

S°!

><?

(?•$ :; iKHXi!

IMPINGEH f 1

IMPINGEH «2

IMPINGER 13

IMPINQER »4

SIUCA oa wr

STACK TEMP

FINAL

7S^-O
C 5 Q f

t\fac. ^\

Bcnj

METER RATE

(dm)

6.S'

o. S

OS

6 S

INITIAL

If &lM

5°\o 1
. ( ^51

862 &

IMP TEMP

I'F)

3H
•A'5
SM
3>ci

NET

10 H.(o
9.o
cV*?

£j

PUMP VAC

|

I

j

\

^§liî f:w'e.̂ |i
Barometric Press.

vt":-: •'•*'

Corrected Moisture %
Volume

IMT1AL LEAK CHECK

OCC 6 t*" * ( T ."MO
HNAL LEAK CHECK

O.c.u4ch,,@ I 5 -Ho

Toui Wgt/Vol H2O CoBcetwl

RUN

if)

2

POINT

START

END

Mr*.

TIME

lUft

ii/te
ICfZ^

Me 38

1 1^3^

GAS METER

tt"

2f-S.see
tS7,<t|0

KO . M oi

"iq^.^o
l̂ ^ M'-IO

SAMPLE PURGE

Int. Time

•
Final

•

METER TEMP, I«R

INLET

Mu-
45

ĤJ
MW

OUTLET

>5

59

5^

HI
LI (

:*iî is«w^SiSi
IMPINGER *1

IMPINGE n

IMP(NG£R*3

IMP1NGEH /4

SIUCA GEL WT

STACK TEMP

w

FINAL

METER RATE

(o(m|

o. -f
b.S

O-S

C'.S"
6. -5

INTT1AL

IMP TEMP

I'F)

s~>
>M

15
S5

Vtf

NET

PUMP VAC

l-Hol

1

|

1

1

\

Barometric Press.

Corrected Mojgnjrt %

Volume

INTT1 AL LEAK CHECK

ofm« -Hg

FINAL LEAK CHECK

cfm@ *Hg

Tod Wgt/Vol H2O CoiloctKi

RUN

M

3

POINT

START

END

AVC.

TIME

i"3&
ll**$

IDM«

GAS METER

ft1

l^dS'Z

2«î i
8oZ 5SS

SAMPLE PURGE

Int. Time

Final

METER TEMP, |«F1

INLET

His
«-n

>
. > 1

OUTLET

m
au

Ny

^T;.jSj,jt£-t ,..„:•£...

IMPINGER /I

IMPINGER *2

IMPINGER f 3

IMPINGER »4

SIUCA ca WT

STACK TEMP

I'F]

FINAL

METER RATE

icfen]

C-i
6 - S

INITIAL

IMP TEMP

I*F)

-34
31>

NET

PUMP VAC

CHgl

I

\

Barometric Press.

StShjMvgi..- ;•• ;: ' '; '-.I ':*:•, ,-

Corrected ^.^ %

Volume

INTTIAL LEAK CHECK

FINAL LEAK CHECK

Tutri Wgt/Vol H20 Collected

LFC000422



FIELD DATA SHEET
METHOD # H

59

CLIENT:

DATE:

T •

LOAD: \/M

LOCATION: L.-*-._j4-(_:

OPER: frt£

FUEL:

METER 9: N.4 M METER Yd: (.Occl.

RUN

1*1

1

POINT

START

END

AVO.

TIME

VTA I,

rri*
122
r/sj
W£j

GAS METER

JJ

ecys^
£<X* CS5

>teg.-;><rt.

&M f.5S
&\3.rsZ

SAMPLE PURGE

Int. Time

Final

MET ER TEMP, («F1

INLET

HL

M2

H£

HI
U3

OUTLET

tjtj

43
H3
-i3
Mn

sr-ii ;iSi! r;;'', 11

IMPING ER»I

IMPINGER »2

IMPIMGER 13

IMPINGEfl »«

SILICA GEL WT

STACK TEMP

CF)

FINAL

TH^.h'

UO^.1^

tj£v2

&1Z.&

MET EH RATE

Idml

ojs
c S

S s
0-7

c. S
INITIAL

WHM
ST*!. 1
M 8s .=\

gol. fe

IMP TEMP

22
-S '5

•~iLl

35

^3-5
NET

101.0
lit

u
2

PUMP VAC

(•HO

'
I

I

/

Barometric Press.

-. - - . , - . . . T

Corrected
Moisture %

Volume

IMTIAL LEAK CHECK

O- LiO7_ cfm 9 /M "Ha

FINAL LEAK CHECK

<->~LV^-cfmQ 15 'Hg

ToUl Wf </V«l H20 Caa««nMl

RUN

1*1

2

POINT

START

END

AVO.

TIME

lp.c*

;?(3

i e - (£
(£23

l£26

GAS METER

ft1

SILT oc^
8AS <A~?7

9?o.Sl3

gl̂ .l><-K
&^5i^7

SAMPLE PURGE

Int. Time

•
Final

•

METER TEMP. CF)

INLET

Ml̂

MV
Su
Htt

OUTLET

^2_
Ml,
HM
HM

îî ll̂ Hii
IMPINGER l\

IMPINGER » 2

IMP1NGEH «3

IMPINGER <4

SlUCAGaWT

STACK TEMP

CF)

FINAL

METER RATE

Icfm]

°-^

ox
fr-T

O-'S"

INITIAL

IMP TEMP

I-FI

-<i

\^>

3S
£3

NET

PUMP VAC

CHgl

1

r

I

1

liJî Klll̂ Sfejy r̂tyftSiSf:*

Barometric Press.

^SÎ ^P^̂ S
?*j3sŝ ^̂ ^̂ S&:*i>S?t1 f̂ew

Corrected MojeUjre %

Volume

INITIAL LEAK CHECK

cfcnQ 'Hj

HNAL LEAK CHECK

cfmO *Ho

ToM WglA'd H20 Colwud

RUN

l»!

3

POINT

START

END

AVO.

TIME

[£22
/B?

[££

GAS METER

«•

&T8.N7
63,0. uei
S 33 P«

SAMPLE PURGE

Int. Time

•
Final

@

METER TEMP. ("Fl

WLET

IT

M&

H^

y-l-

^

OUTLET

41
HI-
MZ

'•V/ " • i ' - ' •••
SS^S«r»;» îft|v*Sv-i

IMPINGER *1

IMPINGER /2

IMPINGER *3

IMPINGER /*

SILICA oa WT

STACK TEMP

I»F1

HNAL

METER RATE

(<rtml

&-5

Ci'S

2^

INTTIAL

IMP TEMP

CF)

33
"5-f

S^f

KET

PUMP VAC

CHgl

1

I

/

IH^̂ l̂̂ î ^
Barometric Press.

lllllî " ";-'-i"K':'i-
• ' 1*1*1'

Corrected
Moisture %

Volume

INTTIAL LEAK CHECK

ctaC •Hg

FINAL LEAK CHECK

ctm Q 'Ha

ToM Wet/Vol H2O Coflecwd

METH4WHS-XLS

LFC000423



T'ALID RESJLTS , EPA Wlethod 5: Parficulate Air Emissions Test
Client: L.UV,C o.«u_o r.^r-t
Date: ;i / 1. 1 / HCi-
Operator: cv^ '_ ^^ »
Plant Location: ^rl'-t-K-s
Source: 7 o r- ~?,-̂ ^> f \\r ~?x> u-
FuelType: T>«.,,,.«J -* 3,
Load Hating: uc^ >0JtA-c
Barometric Pressure (Pbar): '5,0 MS
Stack Equiv. Diameter (De): '2.3.-? 5
Stack Moisture (%H2O): i o>

Run #: „!,

Equipment
Nozzle
Pilot Tube:
Stack TC:
Meter:
Filter:
Probe Liner:

Material
C«'oo. A Z

^s
Ss

'3^51

316SS

JD*
'-«, •
n^A

-» 2 l\

|MJ< tf /

v^lSJ&F

Cat Date
3'jiAij

Value
Dn = t, v.z.c,
Cp = o en
Yd = / ooc-5
Delta H@= nsyfc

Pvrex Glass . Quartz Glass ^ .

Standard Temperature (Tstd): ^ 8
Standard Pressure (Pstd): ^ 97,
Stack Static Pressure (Pstatic): -o 03

Impinger Weight Gain
1

1
2
3
4

Vfinal
t^'^tj

cm .T-
L(i:)3 1
0 -*q^ i

Vinitial
S&-/ 5

5<n t
M'T^.t/
IfiSj/

Net
Gain

lo-i .1

z. S>
/ 3

/i T

Charge
Solution

K?L.<- "DX
l lPtC 01

S;V\L». G>«-1
ft •*•>£.•< 7f'l. I I-' 3

Total Moisture Gain - /a?..i t , *, c>

QRSAT-Oe CC'M 3 a
ORSAT 6O& CCP-\ 12-ltf

Pre-Test: Equipment Checklist: ^ VREPAM1.2 ^ Sample Train Leak Check : Pre-Test <".-̂  @ /•>' "Hq Post-Test o.<«. i @ (•£ "Hq
Port ID#
Point #

•b r/
u
i«
i

>

^
5
y
3
i
I

UJ |2

V I

1 o
3
8.

7

/_,

i

a
3
?

1

Averages

lime:
/ 1*?,

li>01_

:. :.: . •

Meter Value:

S3:S -<3<i
6 :< ^ o s z.
ft* } &-2-I

tHo 1 4 s
tM 1? S « |
&^ S3T-

szija^sis
ft'A^. ^3^
8&*. €>T3
&S.M. zo-f,
e^u 5ZJ>
&e.e ̂ iz.

guo Zc/S

SLOO.-\ "ofe
6(J»Z. 5U't
B '̂i.qo^
Bcpt> -1^2.
F,U>. IS|

e>u>V> • S(i>
Pn^ <y,3.i
g2L52^
feX.iiZ

5>OIi
&•> q.is-a.

&&( !&•-<

•t-ss ^.2.0,
liiiiiiiiiiiiiiiiliHiiiiiliiiiiiiiiiiiiiiiiiiii

Pilot Tube
Delta P

o 03 •>•
O.Oi >̂"

0 Oi V

Ooia

o oiS

0 O^U

0 "M u

O 0^3

oc.S'J

0 OlO

C> XJIO

D.oio

Si-J.^W/cl ti

o cZo

o ovi

O O V CJ>

O.OID

£> <J>O

O flO

ttssiSj
<:? . « ^o

t>. oMo

O-Oi.0

O-egO
0 oji

iiiiiiiiii!!

Stack Temp.
Degrees F

ii I
jsi
2L*t

^S&
^53
7,'H

S^^
i>s"
iittf
33o

3i?c>

A«.3

^ H-M t_«tK
3\o
"5-^sL_
>-H
33«
iî
3SI

362
55 \
2^w
Vtd
J3&
MS

Meter Temp.
Tmin

">i
-11

-TO
U3
2<»
?o
30

TO

Lt >
6:&

08
i^T

v/ £V> (£

Cr-\

u
3i
2«.
T:5
1'
£<
T3

3.4
n
2J
1-0

Tmout

~t-i>

T V
lo
tif
2!
^ i
11
oT
u "t
fc2
t,8

' MS, 0^

11
IJ1!

(^•e-
us
i»g
td
of
id
^ci

tt3
Ctj2

mi |

Delta H

UJ
"i LCLC

t- II

3 •«

1. S&

-i Si,
l\ oo

1 \»
<^>.^TO

e> <\5c>

/ -uf

OfJO'^ |

( .& r l
L13
&iSk

o«e'
o^S"
".'life
3-18
iut
2, le'Z,

r»j
: ' ,

S - /o

SORT
(Delta P)

Wo fl '/

CFM

o. ool

Filter
Temp

Z3z
c3^

ti£
2.52.

Z3\

2S-i

z>t
222
Z 3 Z

su

^- / b '
5MT
Z»2;

7 3 1

25°
zU»

4^0
7. 'O

7-<-(u3

2du

'

II

Probe
Temp

-235
-34'J.

Z4V

•S3 A
•QH
•z iv
-Z$W

230

"i>l
«^

LL|

^>
S<4 £>
2^-z-

EMZ
•i-M
Z~fl3

aMu-
«a^u-'
aMw

SM3
£43

:•:.:::,:. :i:i:i:

Imping
Temp

Sv
r-^

SM

SM

SZ
22

l2g

££
<-!/

<-(/
M/

Ml
J<7

31?
23

::::::::l:i:::;:,:,:!:::;::;.:!:

Pump
Vacuum

C6

r&
tV

i?
i4
ca
Q

lie
^B
'6

'?

eg

5
s
42
3
^>
e.

9
a
5> ''
5.

iiiiiiiiiiii

LFC000424



VALID RESULTS , EPA Method 5: Particulate Air Emissions Test
Client: (^^.^ P . Wx
: • ' • 3fr</"i.U-
Operator: ,-»x.-^^_
Plant Location: ix^Vsv*-
Source: ?<_ .,„ •&-*«.>/ V,:j,\«j-
Fuel Type: -^.^ ̂  ?.
: id_Ra1 n>i
Barometric Pressure (Pbar): it, MO.
Stack Equiv. Diameter (De): z ? "i T
Stack Moisture (%H2O): i u
Run #: i.

t ( ( i n ; menl
Nozzle
Pilot Tube:
Slack TC:
Meter:
Filter:

Material

&•
•̂ #> ,̂
^^^

-̂-̂ £?um^
Probe Liner: 316 SS

ID*

\ ^^
•̂

133

Cal Dat^
^^~

Value
Dn = ^ L. r'i
Cp = « B^
Yd= i,JOO -̂

Delta H@= !.<.}•><•

Pvrex Glass . Quartz Glass <* .

Standard Temperature (Tstd): (P <*
Standard Pressure (Psld): 2.?. Fz.
Stack Static Pressure (Pstatic): - o -^ -/

Impinger Weight Gain
9

1
2
3
4

Vlinal
rlXc ."i

IfOS.^I

•f 7> ^

Vinitial
51S 1

CfOS I

S-1S-. T

JUWJ-.

Net
Gain

tea ^
•si

c, .<-(

•Wi>

Charge
Solution
H t c r> j:
i^cc DT

•Wl.'.^te 1

1 otal Moisture Gain =

G^=^eA•TO2 -^-^ ̂ -^^
QBSATCO2 12.* o£n^

Pro-Test: Equipment Checklist: VREPAM1.2 Sample Train Leak Check: Pre-Test
Port ID#
Point #

i.O t "Z-

n
10

3
*J
7

ty
if

M

J.

V

(

3 i?
11
,<j
5
{•.>
7

L>

S'
,̂

2
1

1

Averages

Time:
16^4

iTMl

Meter Value:

%$>. ^«-Y
C-tf>w \\1.

aa>v, i » 5
f-^OjO. -j.13,

V.^t TT-H
-e«^ i? «-
V>V) . HT •>'
<c?-i«( «t 3i

^o-. "-^t
•^oH .S'ct,

•io." -IT/
^ff, o*5

C . i . "J j * ) &

£7/ ( _j ^ C?

"^ 1 3 . ̂ (jlr

°llU . -(&*-

^tfl- <^5l

1 1- \ - 5 > '

•l ? M • tj»» J

neo. ^z*^
H .̂'r. t-73
1 3 ( . wof
q 3 q , 1 ?. 7

'(Sv • cr i J-
jTT^??
C)Wl CrWZ'

Pitot Tube
Delta P

o. - i -T

0.^0

<? olo

ft'Si'

0- O > i"

o.°So
CJ.°2s'
LJ <.? T

o .<-> >o

t».»TO

0 < :>> ̂

0.0-1?"

O.^MO

o 04°
<-». *"->Tf o

& e2*fo

o.oH°
0.^(0

C'.^M"

O i£»"S J*

<^.t.i<r
/ ? - • ? > •»'
^>. o^t>

Iliiiiiiiii

Stack Temp.
Degrees F

1 O.J

•> (.,
> > z -
-î o

2^j
•->->7

5-17

-5^e
? 13
^a-v-
2 &o

}C»
} Z^.

S^£
SH V
•5^
3~fi

3o >'
3-<?

3H7
i 9c^

7 TT
iLO1/

Meter Temp.
Trnin

-7-5

'1H
TS

•7^
77
22
T 7

15
71

21
7M

2_z.
1 V

•\t
~l \

It

71

'l~>
"15"
1 \̂
~\ i

[|j |

Tmout

TL.
7H

T3

12

23
2ii
23
12-

T ^
Tj

13
"ll

Tl
TZ-

TZ_

1 Z.
u

7i»

TO
11
Tf

7^
"7 O

Delta H

S> t if
LJj

3 JZ-
-5 7Z

"5t«,

?• t-f

•5 ^^

3v^ic
3 txj

*-i &£>
1- Z3

M ?o

->.7S
-i c»U-

'3-U'i/
-J 4<-r

-j •i<--(

-> -i 1

'} LfS

> ?T
3 c(0f
^ 52
M-o»

mi |

oj*-j_@ f-f "Hg, Post-Test o ̂ ^ @ ( 1 "Ha
SORT

(Delia P)

|| 11

CFM

Hilliliiilli!

Filter
Temp

? V7
t.j«.
^>t
e.Lt~

?JO^

f_^.'\
gv£

?^J

2.5 "7

e«^
Z-51

Zc*o

11 CrM

iiCd
-tuo

Z iH
z-$*i

-z sH
z sH
•j.S-5
T*3
Z^A
£.'>")

^ so

ill

Probe
Temp

'?L«,

c 5 7

z 5^
Ol

?tj.C'

?i-lJ.

2 jfci

î 'r
£'-0<=.

•<ii''
•too

T.i."̂ '

-r i"-
^&&
55^

euc,
7c«y

ZLJO

2 5"t
? 5S
^2cf»

?o<-

7wO

Z^rrf

liiiiiii

Imping

Temp

S Vi
^s
vs

^ ŝ-;
^-5
5Tf

s s'
se,
22

s%>,
5V>

'S'u

S?
'fe
-JU
5a
•ĵ
1*2

=• "<: j

•>"ii
vf^

LS
<, '-̂

iiillliili

Pump
Vacuum

I <=.
a

|vt
LS

i >f
f C/?

({f

1 \
17

f "1

/ Ci

( :•>
(&
(1

L3
M

LFC000425



VALID RESULTS , EPA Method 5: Paniculate Air Emissions Test
Client: Low.s,t/ri^ F.'jr-*
Date: .wt^Aio
Operator: {~a^ey~~
Plant Location: •W^VA b
Source: " .̂'A « <j-
Fuel Type: ^x^u_y-ci i
Load Rating: \>,^,^Uc-
Barometric Pressure (Pbar): 3^^-?
Stack Equiv. Diameter (De): CJ.TJ-
Stack Moisture (%H2O): W
Run #:3

Equipment
Nozzle
Pilot Tube:
Stack TC:
Meter:
Filter:

Matei al

Xt>-_
^^

" GVur?

Probe Liner: 316 SS

ID#

\3H

Cal Date

^— "

Value
Dn = CM,?«J
Cp= o.F,-f
Yd = <• «-x-i

Delta H@=r<UT«*

Impinger We ght Gain
#

1
2

3
4

Vlinal
ifa.u
L-T7-5

SX.7.J,

VJnitial
(jb<f Y
0:11 i.

"CiT 1

lî -̂ r'̂

Nel
Gain

Charge
Solution

Pyrex Glass , Quartz Glass ~»&s.«.
Total Moisture Gain -

Standard Temperature (Tstd): iofe
Standard Pressure (Pstd): ^f-'iZ
Stack Stalic Pressure (Pslalic): -& o"5

QBSATO2 ?. fc crF^
QBSATCO2 IZ--&- C^^KT

Pre-Test: Equipment Checklist: VREPAM1.2 Sample Train Leak Check: Pre-Test ^_a£j_@ __!_£. "He
Port ID#
Point #

',- '£
(i
10

T

*
•(
(,.

7
ftl
•̂
?

r

i^ <*
((
fo

3
ca

7
c.

-\

Averages

Time:
t£S«f

?<^G<~(
H

Meter Value:

1^« 5^ i
=i4 T.^IU

•i H g ece-
"1 •> / 7Z>
.r^f- fS-7
1 TS. ocf
"r,,,, JcJtS

•70^ M-tl

3(_e7 • O'T'H

-lie-. "PS"/

<?"><-/ ••3^?-. 32 1
^11 <^e 3
•i 3"^ ^2.S^

•̂  U.CJ -̂i ->"

<5ft> iift-f
"=i ST, (/U>

-VtO, H44

M-i5 /ftZ-

'l^l-c-'ll

OO * • ?l «

Cti>- ̂ l2-

^00^ 827
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VALID RESULTS, INC.: EPA Method 5: Participate Air Emissions Test Data
Client Longview Firm
Date: 3/21/96
Operator: M. Regan
Plant Location: Seattle, WA
Source: Boiler
Fuel Type: Diesel #2

Load Rating: variable
Barometric Pressure (Pbar): 30.45
Stack Diameter (De): 23.75
Test Run «: 1

Port ID &

Point it

S12

Sll

SIO

S9

S8

S7

S6

S5

S4

S3

S2
SI

W12

Wll

mo
W9

W8

W7

W6

W5
W4
W3
W2
Wl

Auoraonc

Time:

0.0

25

5.0

7.5

10.0
12.5

15.0

17.5

20.0

22.5

250

27.5

30.0

32.5
350

37.5

40.0

42.5

45.0

47.5

50.0

52.5

55.0

57.5

60.0

6<vfl :

Meter Value:

833.339

835.552

837.821

840.145

842.581

844.837

847.315

849732

851.873
854.205

856.323

858.742

860.203

860.488

862512

863.904

865.792

867.151

868503

869831

871 923

874352

876.932

879.182

881.184

883.226

•:'-M<»W> ' :

Equipment
Nozzle

Pitot Tube:
Stack TC:

Meter:
Filter:

Material
Quartz
316 SS
316SS

Glass Fiber

IDS
5/8 1
72A
72A

Nutech fll
VR132

Oil Date
3/21/96
3/1/96
3/1/96
2/17/96

Value
Dn= 0629
Cp = 0.84
Yd= 1.0003

Delta H®= 1.9378

Impinger Weight Gain Net Charge
tt
1
2
3

4
Probe Liner: Quartz Glass
Standard Temperature (Tstd): 68
Standard Pressure (Pstd): 29.92
Stack Static Pressure (Pstatic): 0.03

Pitot Tube

Delta P

0.035

0.035

0.035

0.035

0.035

0.040

0.040

0.045

0.035

0.010

0.010

0.010

0.020

0.015

O.OU)

0.010

0.010

0.010

0.035

0.040

0.040

0.020

0.020

0.035

Stack Temp.

Degrees F

331

351

351

350

349

349

350

350

345

330
300
283

315
333
334
334
336
351
352
351
344
344
335
335

•:>-W*-V":ii

Stack Oxygen (%O2): 3.81
Stack Carbon Dioxide (%CO2): 1 2.62
Stack Moisture (%H2O): 16

Meter Temp.

Tm - in
71

71

70

69

70

70

70

70

67

68

68

69

69

71

72

72

73

73

74

73

74

74

77

76

Tm - out

70

70

70

70

69

71

71

71

67

67

67

68

71

69

68

69

69

69

69
69
69
69

64

64

•"••.••fftfr '

Delta H

3.19

3.11
311
311
311
356

3.56

400

3.11

0.91

0.94

0.97

1.86

1.36

0.91

0.91

0.91

0.89

3.11

356

3.59

1.80
1.81

3.17

.1 «-.

SQRT

(Delta P)

0.187

0187

0.187

0.187

0.187

0.200
0200

0212

0.187

0100

0.100

0100

0.141

0122
0.100
0100

0.100
0.100
0187

0.200

0.200

0.141

0141

0.187

•.rvi*t<ii

Vfinal Vinitial Gain Solution
689.6 584.5 105 1 HPLC H2O
599.7 597.2 2.5 HPLC H2O
493.9 492.6 1.3 empty
796.3 7773 19.0 Silica Gel

Impinger Water Weight Gain = 1089
Silica Gel Weight Gain = 19

CFM

1.23
1.20

120

1.20

1.20

1.38

1.38

1.55

1.20

0.35

0.36

0.38

072

0.53

0.35

0.35

0.35

0.34

1.38

1.39

0.70

0.70

1.23

if^jpP a^
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VALID RESULTS, INC.: EPA Method 5: Particulate Air Emissions Test Data
Client: Long view Fibre
Date: 3/21/96
Operator: M Regan
l jlant Location: Seattle, WA

Source: Boiler
Fuel Type: Diesel K2

Load Rating: variable
Barometric Pressure (Pbar): 30.40
Stack Equiv. Diameter (De): 23.75
Test Run fl: 2

Porl ID &

Point «
W12

Wll

win
W9
W8

W7

W6

W5
W4

W3

W2

W1

SI 2

Sll

510
S9

S8

S7

S6

55

S4

S3

S2
SI

Averages

l ime:

0.0

25

50

7.5

10.0

12.5

15.0

17.5

200

22.5

250

27.5

300

325

35.0
37.5

40.0
425

45.0

47.5

500

52.5
55.0

57.5

60.0

60,0

Meter Value:

883.854

886.112

888385

890.513

892.774

895.132

897.475

899.932

902.431

904.592
906.711

909.083

911.55

913.962

916482

919051

921.552

924.063

926.584

929.293

931.604

934.127

936.612

939.155

941642

; ! 57.788

Equipment
Nozzle

Pilot lube:
Stack TC:

Meter:
Filter:

Material
Quartz
316 SS
316 SS

Glass Fiber

ID«
5/8-1
72A
72 A

Nutech #1
VR133

Cal Date
3/21/96
3/1/96
3/1/96
2/17/96

Value
Dn = 0.629
Cp = 0.84
Yd- 1.0003

Delta H®= 1.9378

Probe Liner: Quartz Glass
Standard Temperature (Tstd): 68
Standard Pressure (Pstd) 29.92
Stack Static Pressure (Pstatic): 0 04

Pitot Tube

Delta P

0.035

0.030
0.030

0.030

0.035

0.035

0.040

0.035

0.025

0.030

0.020

0.035

0.045

0.040

0.040

0.040

0.040

0.040

0.040

0.035

0.035

0.035

0 (Ml)

Stack Temp.
Degrees F

300

330

332

340

344

347

347

341

322

273

282

280
310

326

345

345

369

372
365
347

347

286
275
264

::--<324.5=»

Stack Oxygen (%O2): 3.5
Stack Carbon Dioxide (%CO2): 129
Stack Moisture (%H2O): 16

Meter Temp.
Tm - in

75

74

74

75

75

77

77

77

73

77

75

74

72

71

71

71

71

70

74

73

75

75

74

71

Tm - out

76

74

73

74

74

74

73

72

74

74

77

77

71

72

72
72

72

71

70

70

71

70

70

70

<73;2> ;

Delta H

3.35

2.75

2.74

2.72

3.16

3.15

3.60

317
2.31
2.97
1.96
3.44
4.22
3.67
3.58

3.58
348

3.46

3.50

3.58

3.14

3.39

3.44
3.98

<3.26>

SQRT
(Delia P)

0.187

0.173

0.173

0.173

0.187

0.187

0.200

0.187

0.158

0.173

0.141

0.187

0.212

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.187

0.187

0187

0.200

<fl.T87>

Impinger Weight Gain Net Charge
0
1
2

3
4

Vfinal Vinit ial Gain Solution
686.9 578.7 108.2 HPLC H2O
6084 603.1 5.3 HPLC H2O
5755 575.9 -0.4 empty
801.6 797.2 4.4 Silica Gel

Impinger Weight Gain - 113.1
Silica Gel Weight Gain = 4.4

CFM

1.30
1.06
1 06

1.05

1 22

1.22

1.39

1.23

0.89

1.15

0.76

1 33

1.63

1.42
139
1 39

135

1.34

1.35

1.39

1.22

131

1.33

1.54

<1.2fc>
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VALID RESULTS, INC.: EPA Method 5: Particulate Air Emissions Test Data
Client: Longview Fibre
Date: 3/21/96
Operator: M. Regan
Plant Location: Seattle, WA
Source: Boiler
Fuel Type: Diesel #2
Load Rating: variable
Barometric Pressure (Pbar): 30.45
Stack Equiv. Diameter (De): 23.75
Test Run fl: 3

Fort ID &
Point #
S12

S11
S10
S9

S8
S7

56
S5
54
S3
S2
SI

W12
Wll

W10
W9
W8
W7
W6

W5

W4

W3
W2
Wl

Averages

Time:
0.0
2.5
5.0
7.5

10.0
12.5
15.0
175
200
22.5
25.0
27.5
30.0
32.5
350

37.5
40.0
42.5
45.0
47.5
50.0
52.5
55.0
57.5
60.0

60.0 • • •

Meter Value
942551
945.616
948.802
951.923
954.987
958.015
961.208
964427
967.054
970.954
974.321
977.483
980.625
983884
987110
990.444
993.782
997071
1000.310
1003.512
1006.827
1009.842
1012.847
1015.870
1018.619
76068

Equipment
Nozzle

Pilot Tube:
Stack TC:

Meter:
Filter:

Material
Quartz
316 SS
316 SS

Glass Fiber

ID!/
5/8-1
72A
72A

Nutcch #1
VR134

Cal Date
3/21/96
3/1/96
3/1/96
2/17/96

Value
Dn= 0.629
Cp = 0.84
Yd- 1.0003

Delta H®= 1.9378

Impinger Weight Gain Net Charge
g
1
2
3
4

Probe Liner: Quartz Glass
Standard Temperature (Tstd): 68
Standard Pressure (Pstd): 29.92
Stack Static Pressure (Pstabc); -0.03

Pi tot Tube
Delta P
0070
0.060
0.060
0.060
0.060
0065
0.065
0.080
0.080
0060
0.060
0060
0.070
0.070
0.060
0.070
0.070
0.070
0.060
0.060
0060
0.060
0.050
0.050

Stack Temp
Degrees F

345

358
358
360
360

359
358
358
356
333
332
318

339
360

363
362
364

363

363
363

362
341
338
311

•••.*$sj.o»--

Stack Oxygen (%O2): 3.63
Stack Carbon Dioxide (5JCO2): 12.8
Stack Moisture (%H2O): 16

Meter Temp.
Tin - in

71

74
74
74
75

77

79
79
80
80

81
81
71
77
77

76
74

73
74
70

71

71

75
78

Tm - out
72

72
72
71
71

70

72
72
72
74
74
74

75
72
75

73
76

77
79
79

79

74

77
77

I-*?*:**:; - . , . . : , , ,

Delta H

6.30
5.33
5.33
5.31
5.32
578

5.80
714
7.17
554
5.55
565

6.37
6.22
5.33
6.21
6.20
6.21
5.33
5.32
5.33
5.44
4.58
4.75

;;:<5.73>: i

SQRT
(Delta P)

0.265
0.245
0.245
0.245
0.245
0.255
0.255
0.283
0.283
0245
0.245
0.245
0.265
0.265
0.245
0.265
0265
0.265
0.245
0.245
0.245
0.245
0.224
0.224

•eU.252>;

Vfinal Vinitial Gain Solution
796.6 6824 114.2 HPLC H2O
677.3 673.2 4.1 HPLC H2O
498.4 497.9 0.5 empty
802.3 783.6 18.7 Silica Gel

Total Impingcr Water Weight Gain = 1188
Total Silica Gel Weight Gain = 187

CFM

2.44
2.06
2.06
2.06
2.06
2.24
2.24
2.76
2.78
2.14
2.15
2.19
2.47
2.41
2.06
2.40
240

2.40
2.06
2.06
2.06
2.11
1.77
1.84

•c2.22>
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GASEOUS DATA SHEET

INITIAL CAL TIME THC
Zero

Low Span
Mid Scan

High Span
Zero

Low Span
Mid Span

High Spanl

£ /z3

~n ^E
STAITT.ENO

TIME

133? -Ntf
RUN

»
1

1
S

G A
A M
S P

L
E

8
Average

0,36 V, - -W- *cr» v^tv

O -oo'

11- 1"
21. Z.

START - (NO

nut

RUN
1
2

S
Q A
A M
S P

L
E

8
Average

rry -fr&r ; v

^7 ^7^4v <?

O.X

3Z

START - END

DM S
Q A

RUN

*3
8

Average

-br2r 54?

S
Y
S
T

Zero I
Low Spanl
Mid Scan

High Scan
FINAL CA

5.00
J7.-2

XJ- (3. 06 .

^>6

CO
1
N
S
T

Zero
Low Span
Mid Span

High Span
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GASEOUS DATA SHEET

Load:
Unit:

67

tf-
INITIAL CAL TIME CO, CO NO. SO, THC

I

-
:

I
I
I

Zero
Low Span
Mid Span

High Span
Zero

Low Span
Mid Span

High Span

0* O

//.f
-2^75" •22.2-

CV
o.

START • ENO

TIME

RUN
1
1

1
S

3 A
A M
S P

L
E

3
Average H^

-rt̂ -

Zero
Low Spanl
Mid Span

High Span

RE-

VAN

Zero
Mid Scan

High Span

rTART-ENO

T1WI

)#i-

£ RUN
1
2

s
a A
A M
S P

L
E

8
Average

Itti

S
Y
S
T

Zero
Low Span
Mid Span

High Span

Zero

-Z-

4£=

STAKT • END

TIMI

RUN
1
3

S
G A
A M
S P

L
E

8
Average

7^7
M O/

wr

\C

S
Y
S
T

Zero
Low Span

Mid Span
High Span

3E

1
N
S
T

Zero
Low Span
Mid Span

High Span
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APPENDIX C:

Analytical Data

Method 5 Weight Gain Summary

Method 5 Analysis

VALID RESULTS, INC.
5223 22nd Ave. N.E., Suite B • Seattle, WA 98105-5746 • Tel (206) 522-5665 • Fax (206) 5244710
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VALID RESULTS, INC.: EPA Method 5 Sample Weight Gam Summary Data Sheet

Client.
Test Date:
Plnnt Location:
Source
Recovery Dale:
Analysis D;>lrs

Total and Front H.ilf I

Total Fart iculate

Front Half ['articulate

Longview Fibre Co
3/21/96
Seattle, WA
Boiler
3/21/96
3/22/96-4/4/96

'articulate Sample Weight Gain Summary

Run 1 Run 2
33.3 mg 218 ing

10.8 ing 69 mg

•

Run 3 Run 4
194 mg -1.3 mg

8.9 mg 0.8 mg

Farlioilate Sample Weight Gain Summary

Front Half Acetone
Front Hal f Filler
Back Half Organic
Back Half Water
back Mal t Acutone

Total Blank Correction

Run 1
3.5
8.1
17.5
0.5

5.0

-1.3

mg
mg
mg
mg

mg

mg

Run 2
1.3
6.4
11 4
1.4

2.6

-1 3

mg
mg
mg
mg
111 £ .

mg

Run 3
4.0
5.7
8.1
0.8

21

-i :\

mg
mg
mg
mg

mg

»>B

Run 4
0.2
0.6
0.1
0.1

0.3

13

mg
mg
mg*
mg*

mg

mg

* m a x i m u m allowable blank correction (detection l i m i t )
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VALID RESULTS, INC. Gravimetric Sample Analysis - Aluminum Weighing Tins

Client

Longview Fibre Cc

Sampling
Date

3/21/96

Sample ID

R1FH

Media ID

T167

Weight Date
I n i t i a l

9/11/96
9/13/96
12/14/96
12/18/96

Initial
Weights
2.7079
2.7076
2.7078
2.7079

Weight Date
Final

3/22/96
3/25/96
3/31/96
4/1/96
4/2/96
4/3/96

Final
Weights

27114
2.7114
2.7114
2.7112
2.7112

Net Weight Gain
(Final - Initial)

•«0.?035>

Total Volume

125

< Averages; <27078> <2.7113>

Longview Fibre O 3/21/96 R2FH T168

9/11/96
9/13/96
12/14/96
12/18/96

2.7039
2.7036
2.7038
2.7039

3/22/96
3/25/96
3/31/96
4/1/96
4/2/96
4/3/96

2.7053
2.7050
2.7050
2.7050

•-r(H)i )';.-}> 125

<Averages> <2.7038> <27051>

Longview Fibre Cc 3/21/96 R3FH T169

9/11/96
9/13/96
12/14/96
12/18/96

2.7373
2.7371
2.7374
27374

3/22/96
3/25/96
3/31/96
4/1/96
4/2/96

2.7416
27413
2.7412
2.7412

<oomu> 125

<Averagcs> <2.7373> <2.7413>

Longview Fibre ( i 3/21/96 R4FH T162

9/11/96
9/13/96
12/14/96
12/18/96

2.7078
2.7075
2.7076
2.7076

3/22/96
3/25/96
3/31/96
4/2/96
4/3/96

2.7078
2.7081
2.7077
2.7078
2.7078

<0,0<>02> 125

<Averages> <2.7076> <2.7078>
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VALID RESULTS, INC.: Gravimetric Sample Analysis - 102 mm Class Fiber Filtors

Client

Longview Fibre Ci>

Sampling
Date

3/21/96

Sample ID

R1F

Media [D

VR132GP

Weight Date
Initial

6/4/95
6/5/95

2/15/96

Initial
Weights
0.5831
0.5828

0.5832

Weight Date
Final

3/25/96
3/31/96
4/1/96
4/2/96

Final
Weights
05910
0.5911
05911

0.5912

Met Weight Gaii
(Final - I n i t i a l )

•<O.U081>

Total Volume

< A verages> <0.5830> <0.5911>

Longview Fibre Co 3/21/96 R2F VR133GF

6/4/95
6/5/95

2/15/96

0.5830
0.5827

0.5831

3/25/96
3/31/96
4/1/96
4/2/96

0.5893
0.5892
0.5892
0.5894

,-

||

<Averages> <0.5829> <0.5893>

Longview Fibre Co 3/21/96 R3F VR134GF

6/4/95
6/5/95

2/15/96

05861
05859

0.5863

3/25/96
3/31/96
4/1/96
4/2/96

0.5918
0.5918
0.5918
0.591 8 g|

<Averages? <0.5861> <0.5918>

Longview Fibre Co 3/21/96 R4F VR135GF

6/4/95
6/5/95

2/15/96

0.5840
0.5836

05840

3/25/%
3/31/96
4/1/96
4/2/96

0.5844
0^845
0.5844
0.5846 • <0.0(X>6>

<Averages> <0.5839> <0.5845>

s
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VALID RESULTS, INC.: Gravimetric Sample Analysis -150 ml Glass Bonkers

Client

Long view Fibre Co

Sampling
Date

3/21/96

Sample ID

R1BH- Organic

Media ID

B56

Weight Date
Initial

9/1/95
9/7/95
9/8/95
9/9/95

Initial
Weights
683246
683243
683246

Weight Date
Final

4/2/96
4/3/96
4/4/96

Final
Weights

68.3419
683420
683422

Slet Weight Gail
(Final - Ini t ial)

«M)i7r;>

Total Volume

75

<Averages> <68.3245> <68.3420>

Longvjexv Fibre Co 3/21/96 R2BH Organic B57

9/1/95
9/7/95
9/8/95

68.4916
68.4914
68.4913 4/2/96

4/3/96
4/4/96

68.5028
68,5029
685027
|| 75

<Averages> <68.4914> <68.5028>

Longviuw Fibre Co 3/21/96 R3BH Organic B58

9/1/95
9/7/95
9/8/95

64.4339
64.4341
64.4341 4/2/96

4/3/96
4/4/96

64.4423
64.4419
64.4421

„„„ 75

<Averages> <64.4340> <64.4421>

1 1 i i ' - . v i ew Fibre Co 3/21/96 K4BH - Organic B59

9/1/95
9/7/95
9/8/95

64.5546
64.5546
64.5549

3/31/96

4/2/96
4/3/96

64.5554

64.5555
64.5553 <000ri7;> 75

<Averages> <64.5547> <64.5554>
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VALID RESULTS, INC.: Gravimetric Sample Analysis 150 ml Glass Beakers

Client

Longview Fibre Co

Sampling
Date

3/?l/96

Sample ID

R1BH-H2O

Media IU

B52

Weight Date
Initial

12/26/95
12/27/95
12/29/95
9/9/95

Initial
Weights
68.0126
68.0127

68.01.10

Weight Date-

Final
3/31/96
4/1/96

4/2/96

4/3/96

Final
Weights

680131

680133
68.0136

•-let Weight Gaif
(Final - Initial)

Total Volume

125

<Averagos> <68.0128> <68.0133>

Longview Fibre Co 3/21/96 R?BH - H2O B53

12/26/95
12/27/95
12/29/95

67.7910
67.7909
67.7909

3/31/96
4/1/90
4/2/96
4/3/96

67.7920
67.7925
67.7924 <0,OOM> 125

<Averages> <67.7909> <67.7923>

Longview Fibre Co 3/21/96 R3BH - H20 B54

12/26/95
12/27/95
12/29/95

68.8712
688715

68.8715

3/31/96
4/1/96
4/2/96
4/3/96

68.8722
68.8720
68.8725 <l).000ft> 125

<Averages> <68.8714> <68.8722>

l.on|">'u.'w l-ibrc (_i 3/21/96 R4BH - H2O B55

12/26/95
12/27/95
12/29/95

68.4268
68.4270
68.4267

3/31/96
4/1/96
4/2/96

4/3/96

68.4273
68.4272
68.4270 ••••: <O.Q004> 125

<Averages> <68.4268> <68.4272>
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VALID RESULTS, INC.: Gravimetric S.imple Analysis - A l u m i n u m Weighing Tins

Client

Longview Fibre O

Sampling
Date

3/21/96

Sample ID

R1BH Ace

Media ID

T170

Weight Date
Initial

9/11/96
9/13/96

12/14/96
12/18/96

Initial
Weights
2.6864
2.6862

2.6863
2.6862

Weight Date
Final

3/25/96
3/31/96
4/1/96
4/2/96

Final
Weights
26915
2.6913
2.6913
2.6911

Met Weight Gaii
(Final - Initial)

^.(UXI'Vtev,,

Total Volume

125

< Averages> <2.6863> <2.6913>

Longview Fibre Cc 3/21/96 H2BH Ace T171

9/11/96
9/13/96
12/14/96
12/18/96

2.7279
2.7278
2.7277
2.7277

3/25/96
3/31/96
4/1/96
4/2/96

2.7288
2.7309
2.7310
2.7308 <().0026»

' • : ' ' .

125

<Averagcs> <2.7278> <2.7304>

Longview Fibre (."i 3/21/96 R3D1 -I Ace T172

9/11/96
9/13/96
12/14/96
12/18/96

2.7815
2.7813
2.7813
2.7815

3/25/96
3/31/96
4/1/96

2.7835
2.7835
27834

-,(>.0021> '••••;, 125

<Averages> <2.7814> <2.7835>

Longview FibrnCi

<Averages>

3/21/96 R4BH Ace T162

9/ l l /%
9/13/96
12/14/96
;12/18/96

2.7078
2.7075
27076
2.7076

<2.7076>

3/25/96
3/31/96
4/1/96
4/2/96
4/3/96

2.7078
2.7081
2.7077
2.7078
2.7078

<2.7079>

<-OOCKB>

. .: : •,.-..:•:.;•, : .;...,-.,

125
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APPENDIX D:

Unit Operations

Unit Operations Conditions Report

84

VALID RESULTS, INC.
5223 22nd Ave. N.E., Suite B • Seattle, WA 98105-5746 - Tel (206) 522-5665 • Fax (206) 5244710
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Unit Operating Conditions Report (Natural Gas Use)

Facility: Longview Fibre Company
Location: Seattle, WA
Source: Cleaver-Brooks Boiler
Test Date: 3/20/96

American Meter Co. (Singer) # 74s 550488
WA Natural Gas Company #356702 (60°FBase)

Test Run

#1

Test Run

#2

Test Run

#3

Natural Gas use
from 7,285,300 ft3
to 7,286,900 ft3

Time

13:40

14:00

14:20

14:40

Steam
Load

14%

18%

17%

17%

Steam
Pressure

172 psi

173 psi

173 psi

173 psi

Natural Gas use
from 7,289,400 ft3
to 7,292,400 f 13

15:50

16:00

16:30

29%

40%

33%

Natural Gas use
from 7,296,600 ft3
to 7,299,800 fta

17:50

18:00

18:20

18:30

15%

22%

37%

40%

172 psi

172 psi

173 psi

172 psi

172 psi

173 psi

171 psi

Gas Line
Pressure

1.46 psi

1.40 psi

1.41 psi

1.42 psi

1.36 psi

1.33 psi

1.47 psi

1.53 psi

1.39 psi

1.45 psi

1.36 psi

In
43Min 25sec 04ioothsec

4.98 v

4.98 v

4.98v

4.98v

Nozzle Tested
@179.5 gal/hr
80% max on #2
16,068,000 Btu/hr

In
45min 19sec 94]oothsec

4.98v

4.69v

4.98v

In
47min 39sec 86ioothsec

4.98v

4.98v

4.98v

4.98v

LFC000449
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Unit Operating Conditions Report (#2 Fuel Oil Use)

Facility: Longview Fibre Company
Location: Seattle, WA
Source: Cleaver-Brooks Boiler
Test Date: 3/21/96

#2 Fuel Oil use (historical)
- 42 gallons per hour

Test Run

#1

Test Run

#2

Test Run

#3

Time

13:40

13:50

14:20

17:10

17:40

17:55

18:55

19:10

19:30

Steam
Load

31%

34%

14%

10%

10%

33%

13%

42%

33%

Steam
Pressure

173 psi

173 psi

174 psi

173 psi

174 psi

172 psi

176 psi

173 psi

173 psi

Gas Line
Pressure

0.01 psi

0.01 psi

0.01 psi

1.30 psi

1.30 psi

1.30 psi

1.30 psi

1.30 psi

1.30 psi

4.98 v

4.98 v

4.98v

3.71v

4.69v

4.98v

4.24v

4.98v

4.98v

Nozzle Tested
@179.5 gal/hr
80% max on #2
16, 068,000 Btu/hr

LFC000450
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APPENDIX E:

Calibrations

Calibration Gas Certifications

Method 5 - Dry Gas Meter

Nozzle

5-Type Pitot Tube

Type K Thermocouple

VALID RESULTS, INC.
5223 22nd Ave. N.E., Suite B « Seattle, WA 98105-5746 • Tel (206) 522-5665 • Fax (206) 524-4710
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Airgas

ANALYTICAL REPORT - PRODUCT CERTIFICATION

TO:
Byrne Specialty Gas Date: 04 December 1995

P.O.: SP-5276-61338

+/- 1 Percent Analytical,
EPA Traceability Protocol For Assay And Certification
of Gaseous Calibration Standards Procedure G-l.

CYLINDER NO. CONSTITUENTS CONCENTRATION. NOMINAL

CC17732 Carbon Dioxide
Oxygen
Nitrogen

12.0 *
22.0 %
Balance

ACTUAL

11.8 %
21.9 %
Balance

Certification Period (months) : 36
Expiration Date : 04 Dec 1998
Cylinder Pressure: 2000 psia
DO NOT USE BELOW 150 PSIG

m
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Airgas BYRNE$P|ALTYG«K
ANALYTICAL REPORT - PRODUCT CERTIFICATION

TO:
Byrne Specialty Gas Date: 04 December 1995

P.O.: SP-5276-61338

+/- 1 Percent Analytical,
EPA Traceability Protocol For Assay And Certification
of Gaseous Calibration Standards Procedure G-l.

CYLINDER NO.

CC104438

CONSTITUENTS CONCENTRATION: NOMINAL

Carbon Dioxide
Oxygen
Nitrogen

6.00 %
12.0 %
Balance

ACTUAL

6.00 %
11.9 %
Balance

Certification Period (months)
Expiration Date : 04 Dec 1998
Cylinder Pressure: 2000 psia
DO NOT USE BELOW 150 PSIG

36

89

s

•J

til
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Airgas BYRNESpfillYGASK
ANALYTICAL REPORT - PRODUCT CERTIFICATION

TO:
Byrne Specialty Gas Date: 04 December 1995

P . O . : SP-5276-61338

f/- 1 Percent Analytical,
EPA Traceability Protocol For Assay And Cert i f icat ion
of Gaseous Calibration Standards Procedure G- l .

CYLINDER NO. CONSTITUENTS CONCENTRATION: NOMINAL

CC17732 Carbon Dioxide
Oxygen
Nitrogen

12.0 %
22.0 %
Balance

ACTUAL

11.8 %
21 .9 %
Balance

Certification Period (months)
Expiration Date : 04 Dec 1998
Cylinder Pressure: 2000 psia
DO NOT USE BELOW 150 PSIG

36

90

ANALYST
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NEW ADDRESS
BYRNE SPECIALTY GASES, INC

601S.ANDOVERST.
SEATTLE, WA 98108

(206)621-8400 FAX (206) 621-1192

91

Airgas

ANALYTICAL REPORT - PRODUCT CERTIFICATION

TO:
Byrne Specialty Gases Date: 20 June 1995

P.O.: SP-4275-53612

•»•/- 1 Percent Analytical,
EPA Traceability Protocol For Assay And Certification
of Gaseous Calibration Standards Procedure G-l.

CYLINDER NO. CONSTITUENTS CONCENTRATION: NOMINAL

CC46581 Carbon Monoxide
Carbon Dioxide
Oxygen
Nitrogen

25 PPM
22.5 %
5.00 %
Balance

ACTUAL

23.7 PPM
22.3 %
4.86 %
Balance

Certification Period (months) :
Expiration Date : 19 June 1998
Cylinder Pressure: 2000 psia
DO NOT USE BELOW 150 PSIG

36
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J9SS
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^g
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^^«

pF*
Î Si

ANALYTICAL REPORT - PRODUCT CERTIFICATION

TO:
Byrne Specialty Gas Co. Date: 20 December 1995

P.O.-. SP-5276-61338

+/- 1 Percent Analytical,
EPA Traceability Protocol For Assay And Certification
o£ Gaseous Calibration Standards Procedure G-l.

CYLINDER NO. CONSTITUENTS CONCENTRATION: NOMINAL

CC48235 Nitric Oxide
NOX
Carbon Monoxide
Nitrogen

10-15 PPM

200-250 PPM
Balance

ACTUAL

10.7 PPM
13.0 PPM
230 PPM
Balance

Certif ication Period (months) : 24
Expiration Date : 15 Dec 1997
Cylinder Pressure: 2000 psia
DO NOT USE BELOW 150 PSIG

LFC000456
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Airgas
ANALYTICAL REPORT - PRODUCT CERTIFICATION

TO:
Byrne Specialty Gas Co. Date: 20 December 1995

P.O.: SP-5276-61338

+/- 1 Percent Analytical,
EPA Traceability Protocol For Assay And Certification
of Gaseous Calibration Standards Procedure G-l.

CYLINDER NO. CONSTITUENTS CONCENTRATION: NOMINAL

CC49597 Nitric Oxide
NOX
Carbon Monoxide
Nitrogen

20-25 PPM

100-150 PPM
Balance

ACTUAL

2 2 . 7 PPM
2 4 . 0 PPM
141 PPM
Balance

iS»S

•̂ 1

Certification Period (months)
Expiration Date : 15 Dec 1997
Cylinder Pressure: 2000 psia
DO NOT USE BELOW ISO PSIG

24

/v̂
ÂNALYST
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Airgas BYRHESPEBAIIVGAJES
ANALYTICAL REPORT - PRODUCT CERTIFICATION

TO:
Byrne Specialty Gas Co. Date: 14 Feburary 1996

P.O.: SP-5449-64189

»/- 1 Percent Analytical,
EPA Traceability Protocol For Assay And Certification
of Gaseous Calibration Standards Procedure G-l.

CYLINDER NO. CONSTITUENTS CONCENTRATION: NOMINAL

CC50074 Carbon Monoxide
Nitric Oxide
NOX
Nitrogen

12.5 PPM
45 PPM

Balance

ACTUAL

15.8 PPM
44.4 PPM
45.0 PPM
Balance

Certification Period (months)
Expiration Date : 13 Feb 1996
Cylinder Pressure: 1900 psia
DO NOT USE BELOW 150 PSIG

24
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BYRNESPiALTYGASK
J08.01I.B400

ANALYTICAL REPORT - PRODUCT CERTIFICATION

TO:
Byrne Specialty Gas Co. Date: 04 January 1996

P . O . : SP-5276-61338

+/- 1 Percent Analytical,
EPA Traceability Protocol For Assay And Certification
of Gaseous Calibration Standards Procedure G- l .

CYLINDER NO. CONSTITUENTS CONCENTRATION:

CC50022 Nitric Oxide
NOX
Carbon Monoxide
Nitrogen

NOMINAL

85-95 PPM

4.5-5.5 PPM
Balance

ACTUAL

83.6 PPM
84.0 PPM
4.78 PPM
Balance

Certification Period (months)
Expiration Date : 02 Jan 1998
Cylinder Pressure: 1900 psia
DO NOT USE BELOW 150 PSIG

24



BYRNE SPECIALTY GASES

(206)764-4633

ANALYTICAL REPORT - PRODUCT CERTIFICATION

Date: 11 July 1994

P.O.:SP-2917-43511

2 percent analytical
Certified Standards

CONSTITUENTS CONCENTRATIONCYLINDER NO.

25.7 PPM
Balance

Sulfur Dioxide
Nitrogen

25 PPM
Balacne

Llauae j. vapte

LFC000460



Airgas BYRNESP&LTYGASK
ANALYTICAL REPORT - PRODUCT CERTIFICATION

TO:
Byrne Specialty Gas Co. Date: 14 December 1995

P.O.: SP-5276-61338

+/- 1 Percent Analytical,
EPA Traceability Protocol For Assay And Certification
of Gaseous Calibration Standards Procedure G-l.

CYLINDER NO.

CC18409

CONSTITUENTS CONCENTRATION: NOMINAL

Sulfur Dioxide
Nitrogen

40-50 PPM
Balance

ACTUAL

44.3 PPM
Balance

Certification Period (months) : 24
Expiration Date : 13 Dec 1997
Cylinder Pressure: 2000 psia
DO NOT USE BELOW 150 PSIG

ANALYST

97
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BYRNE SPECIALTY GASES

„,„_,_-.. .„„•(206)764-4633

ANALYTICAL REPORT - PRODUCT CERTIFICATION

Byrne Specialty Gas Date: 25 August 1994

P.O.: SP-2971-43524

2 percent analytical
Certified Standards

CYLINDER NO. CONSTITUENTS CONCENTRATION:

CC18085 114 PPM
Balance

Sulfur Dioxide
Nitrogen

110 PPM
Balance

LFC000462
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BYRNE SPECIALTY GASES

BYRNE Bfm»sf)eeUll|!fGa»<>*'lM-
118 S. Mart Slrwrt _ . „ -.—.
SMtUe.Wishlmton «810> (206) 764-4633

ANALYTICAL REPORT - PRODUCT CERTIFICATION

Byrne Specialty Gas Co. Date: 06 September 1994

P.O.: SP-2971-43524

2 percent analytical
Certified Standard

CYLINDER NO CONSTITUENTS CONCENTRATION:

187 PPM
Balance

180 PPM
Balance

Sulfur Dioxide
Nitrogen

Claude J. VaRle

LFC000463
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Airgas SPECIALTY GAS DIVISION
11711 S. Alameoa Street
Los Angeles, CA 90059

(213)564-5711

ANALYTICAL REPORT- PRODUCT CERTIFICATION

TO:
Byrne Specialty Gas Co. Date: 12 May 1995

P.O.: SP-4147-51604

•*•/- 1 Percent Analytical,
EPA Traceability Protocol For Assay And Certification
of Gaseous Calibration Standards Procedure G-l.

CYLINDER NO.

CC45548

CONSTITUENTS CONCENTRATION: NOMINAL ACTUAL

Propane
Air

3 PPM
Balance

3.3 PPM
Balance

Certification Period (months) : 36
Expiration Date : 10 May 1998
Cylinder Pressure: 2000 psia
DO NOT USE BELOW 150 PSIG

Claude J. Vah

ANALYST

P D -012 9/93

LFC000464
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03T ANALYSIS
TTRAGEZVBLE GAS MX3CTUTCES

EHVTB1
TO: RALPH MOLTSAO DATS: 04/01/93

EHVIROHMEHTiL TKEHOLOGIES
2298 »Tj>»fcQ FtACS
sax Q
HOBOLTJLO, HI 96619-

COSTOMSR OHDKH NUUB8R: ET99480 . PACK 1

HIST TEACHABLE
CYLINDER HDKBER COMPONENT COBCEHl'RfcJIOH (v/v > RKFERSHCK STAROUtD

Propane 4.79 + 0.0S ppm VOLTOKTMC
Ultrapure Air Balacce

umole/inole % = mole-4

The above analysis La traceable to the Rational Institute of standards and Technology
by intercomparison with the refereaca standard listed above.
Where indicated, volumetric and. graviaotric retoracce atandarda are traceable thru use
of oar analytical balance. HIST Soport No. KMAP

00*00 -Uk-« «w. «-t- STANDARD CAU9RATIOM GASES IN AUUMINUM CYLINDERS

09-02-1995 12:27PM 8083963014 P. 01

LFC000465
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BYRNE SPECIALTY GASES

11( 3. Mnu SDMI
Sum.. Wnhlngton 98108 (206)764-4633

ANALYTICAL REPORT - PRODUCT CERTIFICATION

Date: 28 April 1995

P.O.: SP-4147-51604

Byrne Specialty Gas Co

+/- 1 Percent Analytical,
EPA Traceability Protocol For Assay And Certification
of Gaseous Calibration Standards Procedure G-l.

CONSTITUENTS CONCENTRATION:CYLINDER NO.

Certification Period (months) : 36
Expiration Date : 28 April 1998
Cylinder Pressure: 2000 psia
DO NOT USE BELOW 150 PSIG

ciaflae J. vatiltr .

LFC000466
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GRASEBV

CONTROL UNIT CALIBRATION
(English Units)

Dote

Barometric pressure, \-

Metering System
Identification:

in. Hg Model Number 24/0

Orifice ,
manometer
setting
AH
in. H20

1.0

2.0

4.0

Splromeier
(wet meter)
gas volume

Vw
ft1

5

5

5

Dry gas
meter
volume

Vrn
f t j

JTW

f.on
-Zw

Temperatures ,
Spirometer
(wet; meter)

»w
•F

7?

?«
7^

Dn
Inlet

\
rj

*>ys

f Gas Meter
Outlet

V
77

7?
77

Average

\
7?

70
y/

Time
6
mm

2/3

*.S7
4.t&

Calculations

AH
in. H£0

1.0

2.0
4.0

Average

; Y

: VwPb (tm + 460)

V[pb^]0w + «o)
; . 997

/.J03

J.00J

J.00O

AH§ ;

0.0317 AH Rtw -J- 460)81

PbOo + ̂ L- V* J

/ 9/^

S, î7

1. J?O
L nr

Y = Ratio of reading-of wet test meter to dry test meter; tolerance
for individual values ±0.02 from average.

AH9 = Orifice pressure differential that equates to 0.75 cfm of .air
@ 68 ?F and 29.92 inches of mercury, in. H2P; tolerance
for individual values ±0.20 from average.

Calibrated by:_

CIASCIY ANDEMEN

MO TECHNOLOCY CT.. SMYRNA. CA XM2-fiI 1, USA

TIU «M Jl» m» FAX- 4*1 J'.J UK

LFC000467



Date:
Operator:
Nozzle Type:
Nozzle ID:
Ambient Temperature:

VALID RESULTS: Nozzle Calibration Data Form

- /

Measured Nozzle Diameters:

Dl =
D2 =
D3 =
D4 =

Avt'rnge

O.bzt
0-i?30
O-ti^
0.^1

< & f , Z l >

LFC000468
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APPENDIX F:

Quality Assurance

51:414 Certificate of Completion

Flow Rate Calculation

Emission Rate Calculation

VALID RESULTS, INC.
5223 22nd Ave. N.E, Suite B • Seattle, WA 98105-5746 • Tel (206) 522-5665 • Fax (206) 524-4710

LFC000471
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